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6jj£1a1I CjUI jLuill J£ jjjati 4,jUc. ^lis .cjULlII (jA jjudaJIj jjjudll j-ij (jjjiill <j£-oj V ^jLjlII ^LaUI ILa jl <IKju1a1I 
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J^nJVi\l ClilS^j-JajllJl CliljjjjJa ^Lnll CIjLg4-^.Aaj 

2Jj^xJI j ^Lnll CIjLc jlx^ <L^.Aaj 

4 ^ \*\W l **A JWi^ ^vi *i^AI 

CjjJjjJI j duLjJlj ^Lnll CjLg jlx-c 4 aAaj 
jl jaC* ^^L^a # s-lli 

U^' J 5 

R core 

?<J^JI j^ ^fJI cJj^J ci^ Ljjjjuj *Uill J^Laui 
*LnJl CIjLg jLui <L^.Aaj jjLu Aiuj^a 

(BIM) ^Lull CjLgjLug A-jj 3 j ^l^klajL AjjojAi^JI ^jjLLoil (JjjjamJl 

?AlJjuajil j 4 jgjAlg\l j SjLixil 4 n.1 J^-^ s-IjjJI CIjLcjLuc <L^.AaJ 


> 4 >vi <&*>$ 


^///////////////////////////////^^^^ 


clixJI oLOQIQX) (\> jjQll JJJJO ifljlw JJCIC 


| clullg ojbJII (Vuuixb- oljgiSj cullb :juq>I /ului Uigui.p 

ylwu’l jujjLQuO :UuJI flupjSLD. fl 

| 

| ojjLaflo nuoinuo :cvoilui 6g>J.p 

|(Vuluu2JI gJjtwuoJI 6 jIjI / y’jjO ^jujiauO : w7 Jb Ju uJI Joli>. fl 

| 

| 6 juJI au>I /fl : jbiLoJI flin./o’j 

| ijjul^ljldI_ pJi (QjuoL^j yc £jUoiU be.net/ahmedaljabri 

| cuJljJI 6 jjuujJI yc £VUoJU linkedin.com/in/ahmedaljabri 




3 


L^ulji/Lu 

















Loljl _ (Jjj^Jlj £jlj)l 



*Lj 3 ! CIjLq; jistua A-^JLoj 

(JjuJ-aMl dllsjJL-Q j jjajM! Cli! jj jj^a 

jtfJI pjaJI 


:fUJ) Af'llus jjjJaj 4 jUp uatdfc! 

C_a|jAV) ^LudjVI CjULc. L AxjJa juat^ua <--laJ jjjuiUL (juataJ! (_}a*JI (jjj^ jxuaLC.j ciilLoll CliLc. jj LjL>La_J ^»Lc. (J£julJ L_sIjaVI -laJJjJ 

^J) Jjkjj jjjuuU! Jjjjj Ss-tfl£ ^Jc. J^^ *-jj _jjj2 oLjjl A-2kjJj<d]| ^aJ&tLU! (_]£ %]£-Luill jj-la. Jj-l^jj (. fll ^SI L—L>J (_]j jjaljC-VI (J jl^j ^J Vj tA^jj 

.<jiK jjajiaj 

(Jjiao JJC. ^aJJj :&J^l -V ^tl /J^l \\ 

.^g.ci *H«o\l (j-oVI (jJjud^Jj Cljj\£ul<JL jjjj]|j jjLsullj (Jx-al jj]l 4 jLoC. jjjuiali • 

:£jjAU) jbJI Ail£ 

# <jjljlJI CjLAaxSI ^j^Lo djjjj ^LSI CjLc. 1 j x-—>\I <juj! jj 

: (j Jl ^I^VI fLLil j jLw (juJaj 

^3 (J-lLuU\ oLb cljjjia t^jjjuuUS 4 '&aa (Jj-la. jj£\ (_gic. jjj^aaiS jus j]lj jlj-Ll j-l^Ui (j-atflj) (_$-]) *■_^Lj) ^UUajjA * (jjLuaj^VI £.Lj]\ L_JjLujI 

lL^_j 3 jlk (jl l_aLLj£I jjc. A_ia^\_lij) 4 _iLc. (jl L_fl3jj LaUaj <£jjui]| Cljjjia Uj-ia. . jLLUi ^k UjJjJ <£jjui CljLuijLuaj Cljljfk ^gic. olliLuus l 1990 ^U-C. 
Aj^jjuJ! ^Uaj ^ (_5^U]| ^^uuiLujVl IaiUI jjjlaj ^J) jLa ojjjj (jUlj I ^ Y ls^ L ♦ J LVil J_ijLL]! J£jjL 1! di^ 'n!j ^! (jja.V\ a]£LUI 

sjL) (^USI l^fUI ^ULjj 6(ju^l-in-time (JIT m ^ U U I Cj3j]| ^k ^jLlI! l_ajxj (jill j TOYOTA production sy&em, or TPS 

.Lgi <a.LaJl jja. 6j3jJus jjLi L_ua-J Jjl ja]] <sj3J 

^jLuii i**iLLc. jc. <L3jjjuuJI ^gk JUsUI <*_Ja jj <j j£j>s jUI ^j^-U ^) LLj Ljjjj ^•LjV! i**i\jLc. *U\i£ ^gic. ja^ ^ ^) \ jjI jjl-iiUI jjU 

V 4j\ U£ .L&-liC.\jua LjLnlla]| ^a-ilXL J^-jJJ A-12k.Ljy! A_iLox]| L-flSjj L_flJjua LgiV L-JjJC. (jl (Jjixi jl jL<ii V SjLjui j}C. 6jLc.jA (ji]|j ^cllLUi .£l 2LU! 
^xjuua-UI juaxJ ci]]i] <j£ £ ja. L_fl*uJal <C. JjuJ tUjalli <]£ ^UaU! jl Ujj .Lg_Uc. *j_L<L»usj (_£ j^.VL 4 SaJJj^ 4 jLc. j£ ^Ju^aJ !-l£Jj (Jjj-I^JJ jl _ij! ja]] j£uaJ 
^xuil jus V-jJ 4j>\Viyi <j1ax]\ j*l£ ^-Lai oLaliL -IjflJ (_gi^L j^La. (jla. ^aJ (JjV c**i\ x>Kj . j£uaJ Ls ^jjuiL juixj ^'LjVI <_** l\ j\x>c. j j>! j*-> (^ic- <Li£L 
Jajaaji]! ^23! ^LU! LlitUuaC.. ja.! jjjfl] ^JjuuUIj (jjj^ ji3 jua j> *ix>\l jusjUljA s-LU! ^Lc.Lxua ^3 Ljl>Vix>\l j3Ju] j^t^uU! ^j^iuU! .tg_L<a ^jui 3 ^■Lai jjj 
^3 jusjUL j LlfLUl jj3 jua ^jLxil! iallaaj]! 4 Jajuil jJ JaflS \ g ijaaj j^Li (ji]\ j ^jjjuuU! juiC. j j3 j-<uJa i_uLjuij! LliLLaC. ^i) jjL iib j]a]| LgU 

jjjuuUI jLsc.1 AujLjuij! (jjiau (JjjLuiIjA d jLauL ^»! jUV!j ^jjjuLU! juit£] jxiLuuU! (jja.Vill jjjuuUI jL>j) jj^ 

.0iLU! 4_iC. jj jjjuiau ^! <a\uJa! jA*i! ^SIj^ (_^i jLsV! j.u*iVi J 6 jLaJ) jua j (Juajiauj ^jjjiuU! <fl]£ (jjajflau ^! j jLjui (jjL-Ul oLa (jjjaj ^k ^Uu]! 

.L_iliU! jja. ^iLuu]! ^LLU jiUusjAj La& Planner Sy£tem (LPS) <Ui2U! ^ ^ ^L-ajSV! llLLLa]! ^jlL! 

4u a ju u aLLUl 

.^3juU! ^k AjjJjb^a-U! jj^aLxS! jus JJ^! LlL® j ^juuaSl <flJjuus j>A is> \l ^i^'sMl j^uuiJ • 

jLaJV! j-aj (J-aLflj) • 

.^LJ! (JJjuiJ ^jlil! ja.!jAi! fjk JajJaali]! jjjuiaU • 



I_uljiJLu 
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,UjVUJll (j>i JJJ^ (_^i ^uilill ^Jilj (j^UaJJ V LgiV S-ll2>- ^XAJudJ LojU 0-oIjjH ^JaJ^J V ;^LudjV! 4-iLaxl <jl<4jl! £L-oljj]l jjjud^J • 

,^jJuuJl <JC. jj jjjud^j • 

JJjuIaI! ^ J X> )> STk\ (jjnlVi • 

# ^LudjV! AlljUc <JC. jj jjjudaJ • 

# jl A)\ k dl VI Ala.J-0 lullJl £.Ul jjjudaJ • 

'ClAj j<^ 11 <jljx«Q A-lLli jjjg^j • 

'^jjjuuA! ^3 AiUal! JlHuj jf Jji 11 (._Ajlajj]! • 

: jiUjkAii ^ijOi j«j*j jiii jjSxii Jj JjaJli 

J1.U £jjLLU! ^jjjj (J1 jLoj 6 !j-iLud-<a ^UJ! <c.l h^> ^lILo jc. cillLU! ^^uJaj ^-Jc (J! jL<4 ^jjLui.UI ^jLui a ^lVii Sjjj£i! CjI jjjudai]! ^c jl! (_^Jc 

'tiliLU! c**ll *s j-<Ua l**ll *'°i jJ jj<4 (Js! jj£j Ld ijj^ ^l aJjL! C 5 ^] <aLja! ^LgJ Ajuadaaa-Ul Ajj! jjaI! 1 g*jqK (jjSJ Lo S-Ac j bLjla Uaj 

^uAxuaU! j! a-ALo ^aJ-J3 ll jjC-1 (_ 5 -lc. (^JJ jjualjjl! ^3 ^l laVlVI IjiA 4 (JjLo5Lj]! ^-oj-ua-o]| (JjC (_^3 AudALuuj (j! d-AxJ! <j]c djja L<J IsSj (Jjliual] j£j 

'-liiAul! AjLli ^u>>' jxaj Ajjj-iflj]! A qK'l I_£j3 Laj ^ j jjuuaI! (_5-^l jj (J^ A_a]L*u<a (_^Jc j-jli (JjLaxU! 

(^jjja. jjULj C(_Ja*J! jjjS ^luJac! jjC SjJlUua]! (jjlij]] <3Jl jj£! LflJjudjjj ^Ixu-oM! (JjJaSl ^3 ^^ic -lcLudJ j! ^UUl ClUajLcuQ A_aJL<aj Ja"u.i' j>a (jxaU 

'L—lUuaUua VI jjj CjluJajLxjllj Ajl3jJa]! A qKU jiuoj 

.Lgic (^uJaLcj]! 1 Vi^xij V A -\\a 4_a.l_a jjjsljH ^ u^->j (^^Aa (_^!La]l £§1 j]| jltjj jlj ^l jHVl ^l (_^A 4_aLa]| jl (^^JaJl j-<» 
A-ialjj juaaj j}C AuaaU]! £.Uj]| AcUuua] Aujjjudll jjLuda-ll jl 2004 ^Lc (_^3 (_^£jjuaV! Uaj]jjij]|j jjjLla!] ^lUjil I^jlU! j}C Sj-iU-a <Luilj-J djjLudl)) 

<3>,jVj-j ^jUlLua 15.8 AI*L ^aJ-oUuaj]! 

• f LLll ljL* ijixj Aa A aj 

'-liijjSlj Uailj-lll < UU»\j LulLU] A aJLaj 

f Lnil CjLa \j1xa A^Iaj ^JblLa 

(JjB IgjWIJ bb-lj-laj j£uOJj Ajij^ JJC AjjJaljjaVI ^UaaVl 4-iljC. jj£j ^Lc <J£juJ tAjjJaljjal Ajjj j-ojJa ^jjjuLoll ^UJl CjLo jlxxa Aa.-loj 4jLc ^jj 

,-liijj]! A_La.j-o] (Jj>aaj jl 

f LLlSI CjLa A^Iaj jjI£j 

(Jjxuij]! j -liiiillj kJaiUlU AJLLlLq]! Ajjllao]! djLojlxuoll (J£ Aj JaJJjJ -AjuV! (_^j!Aj ^ij-oj j-o L_a]Uj L—Ua- ^jjjuLo]] SliLau (_^A s-Uj]1 CjLojLl-o A a-loj 

'Uo-liJl jui ^-lja.yij 

^jjJuJi ^jjxi 

'^il! ILa (j!>La. ju> L^jIc (Jj-oaaj (^^jL ^l j^] 1 j j-oj]| (Jj^A* 1 AjLoC (JjLa. ja> ^ jj.ui.Ul ^3 (Jj ^Uj]! CjLojLl-o A 'yWi ^Uaj UjLLol L_fl-l^Jl (JjU 

;JjULiuaill Ja! j^-Ua 4_iUa!ji3Vl ^LaU! SjI^ 

, j' jJauJ! ^!^aluiU SLUlol! ^JLojJ! • 


aUxJ! J-lkiuiU ol-uiiU! r-JLojl! 


'4-iAa-aJl jj-aLixJI ^alJaUuiU oLulLoJI 


Lo D-jlc. j jj £1 ujLojLl-o Auoa-j 


jjua' 


iUx]! 


(_^u]l j-iLoj]! All'Uj (JjLLoS! (_^ij AuaJauJl jj-saUxJl ^Uviuil 1 gjq^j (jjajxJl (jjaljcV 6-lxuoll ^iLojll 


ii—uiji /m 
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Loljl £jlj)l 


^ jjjouJI jjUjl (j,\iVqlll J£joJI jjIIxj j &\j AjjUii3l JasLouJI uJ jj ^gic. Ujj^Li j 4 x> Sju* ^-iUull t Lj£i3l ^oLuiU lfj3l jUU 



28:0^ - gr^ lL^' — <Cl> ^xajUl ; jAxuauJl 

u3Lj V ^slj3l ^i Uj£i ;l*_j3I LjjUj jiUjil ^IlLUxjV SjjjjJa .la .jj V ^JUiUj j jUUl Sj£ 3 (JU3 Ljal£ $.Uj 31 djUij3*ua a -n . Wi jj£i u' c . jj UjUj 

# LxJI LjjUj jiU j 33 IVjl ^ ^^iiii jl ci^ lfc.ljlL.1 jhlii jl L_±fjj U3U. ^ualjjll dLa JiU 

^Sill £4>u3) 

jaUaJJj ^jU jj3 UjUijixAil oUb jja*J iLUuVI <ji2jtj ^jJaljjflVI ^’ijAii! (JL.U <juuJa» UjU4j3xa 3I jj£ AijU ^Jl ^£L3l ^ijU3l jJjujJ 

<fjLuJ.UI jxuaUxil jfU <ji3l UjUijijLAil ^Jj LjjUjjJx-UI UjVj^UjJI ^AJaxua* jfuaJ ^lfiuuaJ (j^l UjljUu-Ul 4 _Ujj LfjUui£j AjJjqjjl Lfx^ljjj jxuaUxil lLxjI 

UjV jalLUl ^jfLa ^ULuJj 4_iAa_a-!l jj^UxJl U<uxj ^jJl U.U<u3l ^JULUl jifoi <_ 5 -Sc. ((WiWnVl ii3jifSl^ AjjUjjLJl JjjUj31 CjI ja.jll jj c. VnU xjI£) 

jLiJajxJl A 'v Will ^c. Lj U LJLc. JjjUjIxjJ! 

a. : <jK. : Ulj JjjUj^£J!j JjjUidjVlj LjjUjlaJ! ^ULjJ! ^jj U UJLc. ASi t^£i3! ^■LjjjJ! ^jgU ^ic. u^I I^*j <._a-uJaj <j£jj3! ^■LUuJl ^Ljj! 

# (-_)1 x«ol i./il'iVI L qVi-sx> jfj jjjjjjJl (J^.1 jjj 2>UiL£ ^jjjuuJ! jjajxi L_j£jj jjj ^i 4_iauu*a3lj 

J^U| jjUu2«4 

jj AjjjjJaJ (ji3l ^JjLixJl ^fSj A>Wi'l A-AjC- jj LfjJc. jjUaaj (j^! VSjxUl jV ^JJj^aU! jjj3 juualic. jA $.Uj 31 ^■LjjjJ j^LuaUI jjJaa! 

.^Uj31 CjUijlxj A ~\Aa\ ^Uai UjI jjj ^Al 

LjUaUujVI 

j£jJ CjUjJxaJI oUb # JaJji3 A qVj-s^ll ^l jjVl ^uj^Uj ^jjjJ j UjU jIxjJJ SjjxJj j^Uuaj £a (jUuajljA j AjjJaljjflVI L— iLjjjJJ A a\\ ^J&LLUl ja.1 -UjjJ! 

CjUJaxj Lc.|j3 CjUlLj! Jjl-la ^3 j jaj jl£ t A jgjj ^ LjjjJ! (. iU jc. VJjxuaLo ju-aUc. ^9 ol jj*\ a jj£jj! UxjVI ^j^UJl ^ LjjjJl jj L ja, jj£j j! 

A f-^ai CjUU ^jiaj! 

ljLsjIjlUIj 3j-aUI ■Uj 

^jjjjaJI jjj LgJjjaJ ^jJI jjaljC-VI j-® U ja. LjiLa jIxaJI UjVj^JaJI Lgj9 jj£j 

^ jjJj JT jjJ Isjj 

jjJa (_JJJ^)Luax_uaSI jjxjjj^ j33 ^£jjjVI jfxU! L—iLia jjj ^a!jaJjujU JjLoj! ^AUj A-ja!jjj ^j^jj ^UjJI JjUijix^i A>Wi ^aUaj ja.1 ^xjLU AaJJ 

gjjl ja .1 ^Ajjj £ua Usljjj Lg ^■Ajjj jj£j (_ 5 ^J j£l ^ 5 jxx>j JFC ^Lc.Lu^aJl jjjjuj! UjUs ^C. jjj UjUa-jajjJl <C-Luua ^i Aj& 1 jajjuV Uajua UjliLa ^Uaj jfxU! 

# JLaj-Ul L jLUl ^Uai ^gJj ULa.jjJJ !>Ul3 jj£j jl (. # vsj <aJja-xj UjLia-xjjjj 

v JjJUUl CjL4 \jlxA 

AlJxjUl CjUjJxUI jj£jA BINl ^UjJI CllLijix^ A -n, Wi U! jm ^a! Ja.! # LfJ 4-fujLu4 4-aJLu<ij UjUijJxAiJ (Jjj-^ajJ! (.-UJajj ^jjjouUJ <a-a.U3l jjUVl 

'AS& jU V U-lui jfa. (J£jjj jjixUl UjLq jlx^UI a La 4-a-JLxxi ^i^aJ (j jL.1 A_ia,U jui j£3 t4_j A U jjuajl j-<U3l ^i £l jW x> j jUUU 



I_uljiJLu 
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Jjixll S JJ V^ll ^.j jLulaI! ^aulL^ (Jl£juj| ^la* a j juuill Sjlal < a11 (JaLc- j^alijl s-Ujll CjLajIxa 4 ~\Aa\ jjl jii ^aI 

ciijll ^i tillil SjIsL^aII <11 jl ^jb iUUuU! <j!ax! AjjujLuiVI <jLx!I jl Lajj i \g L«oLsuj ^Ac. (JaxII jA V-ij jVV jjji (jA ^LUV! (JLac-I SjIsL^a (Jij 

.4j,lLuajaVl CjLulIaII CjUij jnlvil AjjoUJj abl <uoij 

CjLHaI jj^j j^l (J)<*^l (_g-lc. <allLA ljIjUL jjuojII '4lc. ^jl jju-aJJ JajjjA ILbj Laj^La Ljjjuj jjLLaj L4-ljc. Ci (Jjl Ll” jjjUII (Jji-j 

j^JaJ ^iiSji -JxjV! ijaJ JjLuJ !JLa3 CjUKI! L_flVl (J jLuoj ijjj^a Cjjl£ lilj CjUKI! UVl 6-Uj Sjjuua (JjLuJ j^axjll (J-J (Jjalill 6Jjj£ 

j! -jjill j<-aJ Loa jii£! (Jjuualij j^Jaj J <UU i!jjauAl! CjLajIxaI! (JjLk j)A LuiIaII ^-3j jjuuaj ^Ac. jajI! -jC'LuiJ tillil tj)Ajl! £u> LuUaII jjlaj 

J Vq<~, ^ o> 4_Liajj 

^jUJl 

jjlji <1 j£ja 1! jjLxll! j! !j !ja ^jjJajjl! jilj 4 jjljil! jj^! ‘jlj jj-j (_^& ^Ljjl! <c.l n^> ^i il£U a 11 cijLijij jjLLu <JU j^ jjLxlll <a.LaJ! 
^uiAJu^all! JUja (J£ ^i jjjil! s-Ljac.! j^j Lsaac. LjjLu jAjJaj ^Ull (JjLui ji! ^a! -iU LuoaII jxj ^.Ljj tillil 4 ^jjjUaI! ^Ljjj L>jL>Vi <.**iljUc. ^i *&jjj£ 

.^Luyij 

>14JI jj 

^jjLula ojl-lj 4 jl aC. ^Uj! -j! jaII Uia.U. JjUj j C-iLual > 1 jjj jjjudjjl! j <JAjjj j <j aIIxjaI! CjLajIxaI! JU j LulIaII (jiVi (^^-lc. Ujjj3 SjU j jjc. 

JIL j! ^jaI! jA j ojlal< a\I jx> Ljaj! j^aijj j j-ig_SI jA -jaJ! ^i j -iiijjl! ^Uj! diLjajLxjl! a AK\ ^_i ^UjI! CjLajIxa ^U-Iaj ^uiaLLo -jc.Luaj ^UjI! 

.*Lj 11 <il£ jA 


^UJI ^UajJl (jk JjjkJl culija^j ^JajjJl ujljjjJa : JliJI 


**La£La 


(JjjjujV! (^^lc. ciujj jti\ djUauAjjl! -U ^l-iViual jlli! -jj^-A j* jjj^j -Ixj! j <jjia. <j£ jlui djljjixj ^UjI! CjUjIxa U-IlS <alij ^! JliijV! *.. ilWij 

V-1j L^IjiVLoi! jlJLS! 4-42uJ <-_iUa. ajj£ CjLajIxa 4 -\Aa\ AaIxj <_5^1! *-—iUa. ajjII jjxj-jj^ aIIj (jijj-lLU! JaLxj 4 K Aa UIU. <2L.ljj cillil *<aIx1! <jjlajl! 

(^Jbj ^^ijiaJ! U I j’W a jA L^C. jij Ailiiil! aJl^J 4 laJjudjll <i£jjl£aU! 6 jlV jll (^a-lAjuajl! jjji $.LjaC.I jjj djli^Lxl! JaAJ jjjxjl SJc.Lula djljj! Lgii <illj,lj jA 
.^uua-ii^Jl UIaC. (_gi AxjIaI! ^aulAju^ajll (jj| jlal 1‘n‘Wjj 1 Ag a Ijjlaj , jg uiaII Ua jUjC.1 j <aLx 11 djlijlail ( 5 -U. djljjlJall jJJjuUJ <Jjujl 

(JjV UjiLkl j ^2007 j^ (^iLll ^jjII ls* <4jill Cj!jLLlIuiV 1 j djLujlj-ill <aLx!1 4£jjJJ! <^i Ailijll jjla jj <1 jUua <^i ^li ,j$ ^.ij djl-iij! 

(^i ^iiill (^.a-jjjj ^Lua! (juasUi t&^Li ijj-i^J! AiliSl! (5-lc. <—ajxjil oLviU (jji <*iU <-—i!aj ^jillj i-jj-i^Jl (auAliAll jla ls^ i-jj £j-g 
jllil <.. ilWij 4<j.\iVqjll (XujjI! j ^auiAj^ill ^aIjj (_^i La£ AjjU cIjIjLula ^iii Vj 4ijlL jjc. ^jaLLo ^ jla <_^UJI j Revit 0 *Ljj 11 ls-^ 4_iij-iiJl ^ jUa 

Cj! jJaVll jA ii-l^-A 4uOjV*i j a jl <Lu^aljA juuJa La jjJaU j£u>J V djUjliA <.. lUajj La£ 44_ilUll (Juixll 4k\sL ^i 6j3 j!a jjL <jjjLxj djUjLiA 4 j j jill oiA 
j jJa-jjui (^JUlUj 4 uuo3Ua11 (JL^-a ^ jLL 4j-ljlijl! 4_LaLxll (Jjil! jA jjj£J! (Jxj ILbj JuAa-jllj jI^jjV! j-® <1L^ Ldjj <--Alajj 4 _jc.1-1j! 4_i1aC. 44laJjudjll 

.&j£Jjuia 1I 4j-iUuajaV! ^jU^. <AjlaiA jc. ^li-lll (^atj.lLi (Jx3 -ij liAj 4jjjill 6-2^1 ^.1-jC.Vl (JL-a jAjJa uiqjj 

4Uij 1I jj'S a.Vij (jlJj-llAll j)A 10% (j^ (3i (ji (_ 5 ^ J vLjjulJ 4_ljUua^.l (_gJl ULuajJ ^laUjjI! liA ( 5 -U. L-J^jUallj jlui.jjg a\ 1 <.**ll j^ L_JJj-li (j!>LL (jo 
CjW-UU 4 U*s a L_j£l ijjiu-ua (JjVi (^ij 44u-aLVll U<-l l_JjuiUj ( 5 ^!! (JjU-1! jJjlaJj ^ixjll (^i ^a-jijl! 4_ii!ill ^aAjj^-a-J jjxjLLj 6 -ll-laJl 

liA L_Jj\£ ^-l3 LaJ- l^jild jjjil! ^UiaC.i jA (ji ^JaluaJ ^l 4(juaLVl! ^-Uail! ^i 0 ,jq* a!1 ^JUaI! ^.i 4“N.j a j L_JjLuji 4 _ui3Ua1 (JaxII (JJji ^ 46 jjj£11 

j!£aVl v*iU£j LulIaII 4 ^.j a j L_iilLuii <Jj^. <.**il ^l jjiVl <J^U^ ^ 6 -Ljac.V 4 uJ^ <J!>Llj 4 ^- jjjUaI! 4 j^j lj! JL>*ia 4il£ ^uJajj ^j-jij -(juaill 

^jill 4 Jjuijll jjUulJ ^ajui (jJjill 6-luJaC.i jjj 4_l3ULuiJ jl^sVl JjUj 4 )Lr- ^U-jj 4_ljjLxjl! 4 Uax 11 ^U^ 4 (J jji-o (J^ ^gll (Jjjua jil 1 l^ U-^_1 a J< xjjjl 
<JjU^-ajj 11 j <pUll <JjLajIIulaII jj-<aU jjUli JaxII 4jjj ^i 4 jj1L>a 11 Cj2jLj,j»*ill ji (5-U. U-iaji jjjja jA jaV! 1U j£J 4*6jiil! 4 j1-!j (_gi UUj<i 

.4jjjjll ^aulALiAll LS^ ^Uj <_5^^ 
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Loljl _ (Jjj^Jlj £jl^l ^Ul*JI 


CjLai jIxa A^Iaj ^JaJ ^jjJaj Cjli ijxa 

^Jj Lu 3 j£Jjj 6c5 ilia!j Vq"!!j (jjUajsVl ^ ^ ^ jUjjjuNIj *iiili]!j ^jaxUI]! LlULac. c_iljHalLa (^Sc. ^jjjj 4 x> (Jj^alU cIjIsjjla]! jjjU 

;l \\ac~ Ca^]j ^US! JaliiS! ^&l 

t4 J'stnV! 4 j\x>» \L j! j.xl1uiV! £a j^! j£S! L-Uj^j j£-oJ <» \f^ 6s.Uj] 1 djLdjlxxi 4 ^yWl ^Uaj ^J! AjjVqMl ^Jxu^ajSI <A]aj! jjd JliSjV! Ai]£ • 

t p\ hM! !Ja 4jij\L>^\! MjaLjaV! Cj! jjgyMl 4 il£j 

.*UjS1 CjLg jl*-^ U-iaj ^LJaa ^gJ! JtaijV! ^jJajjudj V (^^jII AjjujA^J! di!j±aJ! ju^>x> • 

j Lj^U <jaLij! (-jjl-la .j Jj^joJ ^jJaluJ (^jll 4-Jj-lMl j^! j£J! (J^aij • 

# Aa.j j! ciLaJ'j JjjjJLj A_lJj jlajJ'j (JLx 3 (^^aSj jjjjj ^Uaj Jjyj • 

.LgJ Aac.!-iJ! Cj! jj^jJ! s-LiisV ^xjaj (j-aUuulVl jjLuj j-a ^c. jJ! (^lc. Ia jIx>1c.! jjaSjj 4 _lg3j] 1 jjLijJ! <LsUJ .^UJ! ^xjajJ! jjaSjJ! • 

.Ajjil! CjL^UJ! j ^gjJalij]! CjVLa. f£UU! U-^Ujc.1 j ^^^jll jjjjli3! CjUIax] 4 jjj! ji j ja.j ^jc. • 

f LnJ! CjLai^Ix^ A^l aj ^DVuaiI Jjlil j j-iLjUl Uj'jjj-Ja 

-iaj ^UUI CjUi jlsL^o <U-i<dj ^Uaj ^UVntiL/ Aj^UajsV! -U!jill s.LUj ^jJajj ^!j <3jj]! jxi (JjV! ^juoi]! U j£i ^j (^jSI L-jUaiVl ^! AiUja! 

AaJajU] 4 nti.VgSl CjUUJ! ^Uj CjUjU (jjJjujLi] ^UajJ! !U ^l-lVLudl ^gic. ^JJjjj jxj Ajjuj^J! CjUKI! ^gUaJjV jjajli U-lVLudV JjjlUxi! AjjjjuJ! <!UJ! 

^-LlaiS'jl (j^aUJ! ^UakSt (Jj 3 jji £.1 jjuj 4jAaj jUaiSl L_Lyj tUjjjoi ^3 LJjaJ! 4jUjj| (jU! (JiUaisV! jUU! ixJ 4u^-aUj !ia. (JjJa. jjiV! !U j lUj 4 t>j*\Ml 

(_1a*J! 4 Jal j^ JLaliV! i^kj U£ t4jVqMI aU jjJajj ^»U1 jj!j*-S! <S1 jl ^jj c** n^j cjIc.1 UM' dU ^Vi (^jS! 4jUli]l 4^<JajVlj CjljliVI 4 Kjfr fijlcL ^USl 
^^LujJjujV' j (JAjM! ^aiC. j jxJjuoU! jjJaiSl jUjJaS UU'j \ g nj Uj 3 jjoSUjj j 4 jtn.Vlg Sl CjUUJ! ^a-ljj 4 4 x>~>. uiU (J-aC. CjU j^'Sxi (Jj£juJ ^Jl 4jjj]ajJl 

U-aa. ^Sc. iljajLujVl ^ic. jjjU 4jjJaj CjUjjuj *jljj jU ^jJalLujJ ojjjla 1 Uaj ^jt/i’i Cj3jJ1 UjU (Jl j U 4i! -laj cUjuj! jjxj-j ^JU ^3 ^JaaJ! LixijlS 

_4qtijMl (_gi 4jtn.VigSl (jUc-Vl (Jjjuj j* 4^xi 

(J^c. U.J<0><0 (Jj5XujJ Ujilj£ (jxi p, ja. (.jlVnl JJC. ^UM! CjUjUd ^aUaj (Jajjj jl 4j-lilaj]l ^aJajJl -1<JXJ ^^jSl Ufjudj 6jJj£Jl CjUjjudll j£-aJ 

jUaJ U£ cUjjudSl (^i 4jaUjVl 4 jLjxS! (JjJaau ^jc-j -li-la-S! (JaxSI LJjLuj! (^J] (^-aJj-liS! (jLajjVI USU ^jJaJjuoJj 6 jjJaUj JjJa. ^Uj] Jaa j-ajj AULUa 
^JaJjudJ ^aJ j-U ljI jJaJjxjSl ^ jUxJ -li-laJ! <_Ja*JI LJjLuj! ^Jl ^USl (jLajjVl Ajc. j tLgj3 LfjUjjjoilj LjUj^a-U! oU 4_jJj]jj]l 4jjujJlj^Jl lj! jfaJl j-a ^auudS 

_U<JUj Uial-i 4jjajSl dU ^al-iVLudl jjJajj Uajixi (j-iiSajJl ^judiSl jc. (^La-jJl jlji (^ifij 4^jjudSl (^i UUj jjL^aiixi ^Lijl ^LiV. ^lc. JaLiaJlj! (JlilijV! 


(1) j j-Ul j-a (^IjJIj JjSfl jjUaiU AijLaj Sjd^al'v j 4.jj j^ SjUC' JjSfl ^UiJl 

(1) Building Information Modeling - Planning and Managing Con&ruction Projects with 4D CAD and Simulations 
Willem Kymmell 

DOI: 10.1036/0071494537 ISBN-10: 0071494537 ISBN-13: 978-0071494533 
.Copyright © 2008 by The McGraw-Hill Companies, Inc 

Chapter One : Background - page 1 to 24 Chapter Two : Building Information Modeling - page 25 to 92 

(2) http://en.wikipedia.org/wiki/Alan_Kay 

(3) Ma£tering Autodesk Revit Architecture 2014 James Vandezande - Eddy Krygiel - Phil Read 
ISBN: 978-1-118-52130-4 Copyright © 2013 by John Wiley & Sons, Inc., Indianapolis, Indiana 
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L I _ eJjI ^ taAxJ I 


CIjL jl3LA 4_^AaJ 

JjUIj 


i -v.^uiSj ^Ojuij ^I^JjujI Juta. jui ;^1ia1I ^-3 tgJ^/ta. (j-<a ^Juiail j£uiJ (^^jl! (Jjtjoa jll ^-LuaJjA j .s-LjII CliLijixui 4 _J jLaiV j&]jf]\4 

# JuuaVl fiLa. Djj_ll jJ^i <Lgj3 C 5 ^] (jjjJ Lu> 6 f^lJJ^.] (jjLotajj (jxi ^ 'ua\\ £u> jjlc-lijJ jjfll! tilllji (iL 4 - 3 (_g-^J J^jui (_^i (Jjj<-aVl 

^lc. ^c-Loaj jl <jLuj ju> (^uijll (JJiJi\l (JI^joiI ju> (J£joi jA t^ju .^iJl (jjlLaujjll (jjlLuJI (jjj ^a^j <—ajjxjll !i& «NBS ^lL-U 4-LujJJ^ f^l» 

Ifla. £ca.jLl (j-®j j JuuLl 6jlj] oljl LjajljAj 6(JjuuaVIjl (^jjxJl SLa. ^jjj 4 u>j 3 SjLj jc. !!>Lja3 tLiAxl! dltuijL>u> L*n*\ ja Jjjuj 6^'LiVI (jJjai^jj 
^gjj ^Laji Li J_1*_J (jl t^_i£l jJjuUll! 6 JjL>^ (jui cjlL J;i3U j3j 4^-JjtuuJl (JjjtuudJ ALjla J;iij L-AjjuJ C^ltaj! ^ ^ll ^aJlflill £u> C jW ^gJl Lja. C^llll (j! 

. jLi'sll li& jlajll jjc. jLj&VI (_^i ^jJaj (j! 

l^jILI! (jjSa. jjjLl A-iuituiV! CjLjIII c_fljila jjiij J ja.) *jjjj^a» Jj £/g Conflruction Clients Group Report 2011 j^L 

«^gjljll (jjj.ui.xJl (jxi ^aJJ (jtflajluil <L^.ju> (_Ja*J 1 Jj^-uiil (jjj>Llljl jjflxllji jjudjllj 

fijtc.] ^ll 4_^LaJl (jj-j (j-« CjLojLuLI 6 jLl ^atlaj jLoJC .1 Jj! (^.ajjjj 0 ^j (jjqVl j£u>J 4 j! _jflxll (jtlaj jta. Jj£jJjjJ £jJaj (^^JXJj 

. jjflxll Ac.1 Jjua 

i> «collaborative BIM» J. fJI 2 <_sj ‘ojjkj >1 ^jjJJI Jc. CIC BIM Protocol Jj^j^jj? A«j 

,«integrated BIM» 3 j jj^ 1 

tillil (^Jj^aVl j^IjaIIja (j-a tauialj (^fljj ^^LilLj 6<£jlLu> ujLLj ajij ^ t*u> «federctted>> s.w^'l cjLoj1*_a 1! ^iLj jjj£i ^2 c5jLuuJl ^i 

.ciiLa jlxuii! 

.jjbjiouJl jjj ^j^sJI >li ujui (LU^JI J da.lj ^ijAJ Jc. <-iljLVl ^xaa. <_L*j cjj^.) «integrated BIM» 3 csA^' 

^a.'W'unJ 6^0 jaJ (J£J j.Wxi (aliajluil (^ll SjLudVl (jx» V^Jj .dlLijl*uJl ju> <J ^juujuJ! (jjajstllj ^'itAjll (j-aAkjJ (Jjui L_ij| ja. (Jj£jJJjLl ^laxJj 

Jaij <ji U£ # (JjSjjjjJl (jx> g ^auuoflll jlajl) ^JLull j-aa.jLl ^ hvtn Vl Lj_iajil «Permitted Purpose ^j^u^l! c>aj*JI» ^L-ll ^ j$i*ll 

\ g xijlun ^aJ lil A_ijjjj£Jl CjLLj (ji JuiutuJ (jLuJa (ji ^flflj V ^ jj.ui.a 11 (jjjSjjJaC. ji ^n>>jJ (Jutk jui (J jjauillj CjLLjI! jtui3 tilli (^i Lj A_ilj juull 

# (cJj£ jjjjjll jui 5 (s-uifll! jlijl) Jj^jiijjLl tflSj 

(jjjj <jflJ JalaJl x JiJ V) «dlL>jlxuJl 6j!j]» JJ-^J ^jflJjm c^ill «<-LlL>jlxuJl JJju>» Ijjja. Ijjj jJJtJ JaxJ! <». ji ^gJc. <Jj£jJjjLl Juajj 
jjaJ cJLaII Jjjjoi (_gJc. c^jjjuuill s-Lji 4fllia.x> (J^!ju> (^3 JjtflAllji jtujLuuil!ji jjjuudll jjliji ^aJuluajll fljli jj-jll l-^-i ^»jflJ ji j£ullj .(^adJ jjuijul 

. CIC BIM JAPjjj (_gi J_lljjjuui (JI Ajjl (jmL 6 Jflluui dlLojixui JJjui jLa_l ji JaxJ! 1V»«o\ 


http://cic.orq.uk/publications/ 

<JjojLi3 JtlLi ^al jajLudl jaJ tiljajil! (jJjL jc. CiLtfljll (^lc. s-tuaflll j 6^li£ll SjLj (^lc. 4u> j^'l ^ajc. jc. 2011 ^txl ^LjI! A\yy\\ jLuj! t.Vilc.i 

_ClL/Lflxjill jui (_gjjVl -IjLI £u> jjflxJl jui iaflS 
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Loljl _ (Jjj^Jlj ^ij^l 


'^'•jLjLmlj ^ ‘ 7 ^ r>' j ,'\, ,.V 1 ^ ~' i, j 


New Engineering Contract (NEC3), How to Use BIM with NEC3 Contracts . 


The Joint ContractsTribunal (JCT) Public Sector Supplement: Fair Pavment.Transparencv and Buildina Information 
Modellina 

Constructing Excellence and Association of Consultant Architects (ACA) 


• Project Partnering Contracts (PPC) 2000 Cookham WQQd Trjaj Project 

JjaxJ' (Jxlj 

(JuUtJ' ‘ . wl l 4_9 Jlx- 'j j 11 Axj jj' J, ; ‘ «‘l" j JjJajjxil JajJaaJ' £jJaj Aj3 Joj ( C'Ontl clCt) jJc. jA 

(J*^ ; (JJi' (J^'I i I j iJ*' 1 . 1 I (J-oxJ' j^_Jl UjLaJJau.ajJI AsIL Jl 11 j'l jiie. jl A_i3lJjl Jjjj j t^jjJJJl J J (Jj-ojjJ' < Ll jju'JI 

J , r_I yiI ^Jc. £maJI ^jjj JJjjjli aJjjj Ajliuuj (JjuiJ' flljia' £maJ l*_a.jja AjBUjJ/I oJA JjjSjIj t 0 u_J JJj ^xoaJ] Aa- ■ ja'j (J-o*JI i - jL'- 



FIDIC International Federation of Consulting Engineers 


The Global Voice of Consulting Engineers 


? luiiuu' >Ljj21 A-uujjj]' cjlcjUajuJ' .iJ jlS j' jiJj Road to Smart Infrastructure AjjaLl' A_m]i Jl Jjjla]' jLi>« 



Kasfiiffiij 


Infrastructure Conference 
The Road to Smart Infrastructure” 


Belgrade, Serbia 
9-10 March 2017 


7/8 March: International ContractsTraining Course 
"Resolution of Disputes under the FIDIC 
Conditions of Contract - Module 3" 


gMJWW- 
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L I _ eJjjw_xJ 14 u-aJ I 


FIDIC21 

^iLjaj (Jj£jJJJ 2 1j^-J ^ajL jl£ li] Ld (_gJc- ,Vq»\1 j-ajj Vj .liaJi Ja jJjuJ ^jj ^t£_a.i FIDIC l^-jU! li*Ji jaJ jJjuLi V jVI 

J j‘ll g l\l -liC-ijxJ! jl jS>Ju> di J ^i (J jlLJl cill JjujI jl ^jjlxjll (Ja*JI jl ^alAx-sall jjC- L_Luo£il ^l£^.i (JlLo 6<1 AjjoaJJjll L_ij| jaJ] ^l£-a.i (jl j-ojJaJJ V J t^aJJ -1 

j v w ^ ^JsuudjV 1 jU jiLJI aJjLiLJI 

jL ccjJL jC- 1-lixJj .^aJJ (JaAI v Jq\I j| ^ \* i V ii&j .2017 jL^aVI L_jlj£il j» 1 Qj ■ L&jiluua] ^aJ (jJ! Lljlj]l 4 r jL>ll ^3 ^J J1 j£i (jl 1^J2 Vj 
j» jj (J£juj Lgi! cili-li 4_a,ijJ ^lill <jual_aJi dlljjxjjjall j-aj .^aJJ £» (JjqI »111 (JjjoJI (JjJaSl jJajll c-Ajji jL?J j-a <JsVl (^gJc- (jl-?J J-ljlj j-o C t JLi 
jjc 1-listJ l^jJ Vj .s-LiJ!J ^ ^i'Vtg 11 Lcl n^-i f^k (Jasu (^JI <aliLxJl LjliliiJ! J J_jl > jnqll lLIjV jll *Ui! ji< q^ i ^i-la-lujU A(^j .•jjUi! (Jl£jui! 

4 _i£_i 2 kjJ 6 j£L> (J£ju 1 ^i ^kJJ 0 £J jj^J jl £L*-JjJi (j-<aj .^ijJ-Q JJC- 1 g juoa 1 cJj-liil! Jjic ^Jc jLSUQ (Jjj*J (JI ^i L_ 1 JjuJ! jA IU .(Jjl_l 3 LQjl -la.j» 0 £J (jl 

.tJjjjfl JAJ |LQ ^al jLlLujjU (J j£JJJJJ Lujjl 

jjjLJ! (. qVi'sx>l <UlLxJ! ^ljjujVl j-® jjiSII ^jju ^jj jV oic-UuJl j» jj^jjo: LU .FIDIC -J] 4 jmViA 4jqU s-liac.] (JsVl (^gJc. tUua jj^j^t !Uj 

^aJ ^aJJ CllJJU jC- I jLLlq I JJjL LJjC-l ^jll 6 j-lJ ^i j*Jj£ 4_J£ 4 j jjji s-^guui lUajijA <Jj tLJjutai j!jiL J-Qjj-Q ju> UuJa!j IU j£j ^JJ .LjUUalU!j 

http://www.kcl.ac.uk/law/research/centres/con&ruction/about.aspx .2016 jj^ 1 ^ LjjjjjV! ^ djJj 

jJC- ^jjjLLq ^Jc. Ljaji ^ A j-oijAj tLjl 'n lLn-oUl L_fljj*j ^jjLuJ! |LoaJ joLju ji 1 ^ Q; ji i_ij\ i ^jj ^ILjLLujIj (jjjJaJj ^3 jjjU! oAa 
^^^ guudl! (JJdfijj -1^.1 j 6^Sl jl! ^i ^aA (Ja ?^aJJ (JjulLq ?^aJJ LjLqjLlq JJ-LqjA ju> .^aJJ (Jj-Q JjJjk £^uud £ui (_guJa» di j (ji ju> A-IaAI Jj£i ^ U«oJ tLj-laJi 

? jjL>ju !iU> 


4jixJl jlaLL-j Sjbj • 

*V ^! s-LiJ! ljLqjLlq Ay,)*} ^al-lajjujlj ^! jjuj ^I-Ij! Ljixi! j!aLiu> ajl-ll jjarVi V 


(ituijjl! ^-3 «\\ ju> 6 jj*u> jjjuLq ^i AjjilauU! (jjljj]| ju> tUli jJC-ji 4_i-J_juijV! Ljl_la^.A)LU !j LjVj^J jJjjll j LjiaU! jC- jLij]| (jjaaUj 

L5_^) (_£^j2 (jl j^-5 UU jli 6^jli£i! 4 j3 Laj AjsI^ jU*J <Uji /j jjaxj]! 1 g >.o»J £» ,Vq» II (jjljj (jsljJJ !i]j ^Ajjjj j£ (_]^!-j tiUj-l^j UiU^ijj 
4 j 3 SLj! j]I LjUljUV! £» Uo jLo (Jjlj j jj^i ji j£»J 6i& j 6(iL juaLaJ! ,Vq» 11 JaJjJJ LaSj 6<J ^UiJl ci]ju> C t llL>J U> ^-3 ju> -l£lj ^ jjflj]! ^-lc. J (jja ja*J! 

.<jM“ <■** J) Jilj 

.jjuualij]! ju> jia-j lUU] cJj]jjjuucJ! ju> JjaluJaV! LjUjjjuixJ! jjaatJ ^iJ! ^l-laJjui! C fljt>>j L3 

jj£jUUJ! jL>j ^! Animation & walkthrough j^uJ! ^j^j]!j ljU>j^j]I JL> ^jjAJ! s j!l! s!jI£ U! jxJ! j* -ii-ix]! aj-J ^jj]! 

(iiljj (JjLa. ju> jjj]a]! L U-alLo ^i Ljljjjjuji <fl]£u> LjIjjjxj ^J] J-a-LaJi (^ijj LS 1 Ubj .Aj|-lJI ju> ^jjjjuuJ! (jUaj jjuuaJj ^-3 ju> ^jjjuuJI ^i 

^gJc. (JliLo IJa .^gjjuJI ^UjjI /j ^jj>^-ojl Ss-li£ jj^I JijjJa cJUa ji ^i] (_pU (JjLUJIji (jjj-H^uJ!ji ^AiLJa 1 jlxa jj-ijjj ^ii (Ja*J! ^ i^l 

(J*_aJ L*u> (JaxL L_flijJaVij 6 jjLtj]| (^g-U- VLU Uuajl jj^j «13 .J^jUjLJ! ^ijjuJij^ j£juJ! laLcJ! ;L^_j Jaxj ^ 1 \ JijjU]! ^^i <L>lauJ! l_ il jjj» jll -ia.1 

.S^liS jii£! ^Uj]! 4 >Lr. 
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Loljl _ (Jjj^Jlj £jlj)l 


V dlLsl jj]V! ai& # ^»Jj]! .\lVnj (JjILaIIjI jjj.Vlg a \\ ^»j 9J ji £3jli 4 aHxIaII djLdl jiilVI j-a LauJa!J Lc. jx>'sx> .Vq*ll (jxu-iajj (jl ^_a]| (j>4 

(jj^jjuj 6 <j]11a]| 4 i^l ill (j-aj djLdl jii]VI Iajj LauJa!j jj£j (jl jl (jjft j£]j ^^^uoijj jll -^l J^ 1 FIDIC cj^ (j* (jl <» j]^>n 

Govemment Soft Lctnd- LojLjjuj Lj-iI <■* -iaj&3! iLSLLuL! ^ ? jlajj?! Jxj L» UiLLc. ^ Ljajl j-JLjj <Ja j£Jj ^jjjuuJ! $.1 jjJ <jLc. Jlli 
(jjflj I g*il j's Sjj-i (JjLk ^ j ix>\l ^jljy Jnll c. <ijl\£j]l j 6jaLoia]I <Ll_iiua]l jljA GSL Ldj£^Jl 4 jjudis «1 jj <OUn GSLji ings Policy 
CjIjjSj]I jjqVil jj^I VLaus ti]liA jl-9 c^ixu^aj]! 4 jLc. (_gi Sj£ja]I L^jLuLdl (JjLL. jxi tii]Lj l_aIjjc.VI ^ii lilj 4 jL^Vl <j]I_ajojI j]| 4 qKMI jjj^j 

>c& qjhj]l eLV! S-jLjj 

djtc. jl_Ldl c_iiVi Jldjj .LijjLu (j^txQ (_g-Lj (^JI «^1Lvi FIDIC jl jL^aVI LjjLSll 2017 ^LajLuo]! 4 * iLII - Lijtj]l 4* iLII jus Jxdtj ^jjaljil j>i 

# <LauJa!j Ljj]jl 

L_a! jLVI (_Jc. jj» jj t j£l-jHjl g.1 L'sVI jxi JJ.WIII ^txil jjjtal! l_l^,1j (_g-L. jjj^jM ^ j^» -oi (^jl ^jj jjlA. j-a jj! jLd! jjAuajSl !i& jlijj j 

.^usL^aj]! dlli (^i jhi'l Jxn^na'l jjlil! Igl'OJ (J-ld tA jldic.! (^i £jJaJ jl 

L^ . BIM Execution Plan ^ ^jj jL^j Protocol J^'-^Lj! :dLdi L^i jkil^ jL^s djli jlWijj jLiLiij cSSLa 

.BIM Information Manager ^ ^jL* ji*^ jj^ ^ j^l' 

;(_jj La jLjclV! (^i (Jj^jjjjj]! -ikL j! j jj L j^j (^^ILj LLs jx9j jm ^»jj] 1 (Jj£jjjjj ^jdj 

.djlijjxj 
.daxJ! jjLij jjjlj! didaJ 
# j-oxJl l- l^kLua CIjU! jj]| jJLau 
.CjiLijIxa]! jJd« jn»j 
# ^»JJ CjUjLui JJdd Cit-L^lj jjJajJ -ll.laJ 
.^jjLuJ! (jjjs ^Ljac.! djU! jjl! -ii-ia-j 
# 4_iic. jjjajA Li£ *-i w A\ ^jLu]! ^-Lijl 
.^jjLeil! jAxi! LujjLaa] jLL! jjSjj 
^jjaxjl! I ^ *>>» j j^Lji j! j£usj djLtjjl! j! jm j£Lil! ;^jjj]! jjxLii]! ; jiijjj£JV! djLLj]! j-itji 

.CjU jLuL! j j! j jjjLuL djLV jil ^ld^jLuj! 

^iLui! ^ld^jjuj! 


iV! jjiL- 

# I_£J ^ jauia]! jja! jC-VL 4 HxjLI juaJ^.!jli]! o 
.^iLulL 4 L jj^'l Ajijjjujmi! (^g-L. AuJajjLL! ^jjii! o 

SiaLAil A£Ua]| CIC 

j9Jj]a]! c4_i^jjAj -ijiixj ^aJJ ^Ojaj jm (^Li! (JjJjuaa]! ^Ls-jljA jj£jjjjj]! !Lb jm (jjajxilj .CIC jj^j-ijJJ d]LA i*j-lajLL! <£1 aa]I (^i 
(^JLlLl) jJaLi! jxi jj]jtLJ!j c-iiLtjj]!j jjj.Vi^ xillj jjxi! i_ i^l jj£ jm tgjusjj ^*ijm (_^i! ^lj^j'l .VLI! (JjLj jxi AludLuj ^j-^jjA t^j j-aju (_^ji]| 

jjL^-j 4 L^»qx> ^j^.! <9jjj (j!j!) jj£jj jjj ^I-iLjjuj! jl£ !L! t JLaJl <*jjajj ^^jxuuaj]! diLa&Laui ^j-iij ^ j**i (jiSl u^! d (j!j jj-jjj-Llj 


# I_£J LSajijj]! -ijji]!j ^jj-uaaJlj CG_flj]a j£i <J.Jitxj]| djLi! jj]V! V* n~s jus <J ^LL! Jj£ jJjjj]! jjLa-J La V j! ^uJl jmS c^jjLua jjJ 

jx9j j! <-_ia>j ^ajjl! (^i FIDIC Jj^jii jji .(2.2 -^Li!) o! (jjasLiillj! ^! jjl! ^L^. ^jLujjV! ^-S jj^L CIC Jj^j^jo^ ^j^ x 

± jLL! Lujoi Vj t.VL II c t iil ^ (_j! Jj£Jj jjj]I Ax_iiaa jjjm9j j! (_gi jluj jLs^s ciiLiA J! jj V ^i! (^g-l^ o-^o^! ^ ^ ^-ii ,a >>.ii ^(^guudl! 
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j\Lix>\! ->g j>\j j* cJ* >j Cic J j3 jjj j* 3 Sjiil! j)! JaxI! ^jLj! / & j\-Axi! Ja^jL j! jjj .4 K/tix> jj^’Lu ^cJasu j-<U! <i>.,jjAj]! 

.£- jJjuIaI! jjji S-LjaC.! ^*jx>> jui jJdS C5^] (jS;ui\! (J^ c_5^ dlVjSjJJJJ jJ-aL 


BIM Execution Plan ^ 


Aj^aL^. <Ljj UjL jjSj cj! ^,*Jlj .\-g-^ cJjaxa]) jjjI*-a 1 ! ^Sjjj 0 -dUjJ! ! .?^Uj !LL <4 cJx9j j-a (Jjju^alij ^jj Juili < 1 x 1 . j3j!i j! 

; jaJ jlSua ^i (Jjj^alijl! JJ3 jJ ^aJJ ^ai !i! \£A cJ-dlxJJ j! j C^xlj]! JJ.1 g 6,AxJ (j! (3* jjj <J^aU> 4 L>< ^ jjjuLd (j£i 6^ J jubftlL 


JU:;J! oLjtj (Jj^aV! <Jaaj • 

.dl!j! j/!j djUllaj^aU! Jjoaj ^JlaajuaJ £_iAaJ! j! j-a jSIj - l q\x>\! <1 xujJ ^ jUaju^a! • 

J! jil! • 

.diUjlxU! c. <ia!jU!j <ia!jU! <j1ac. • 

.JlSuliV) <JUjjj CiULU! j jJ! Cj! jLk^i! • 

.<jjjjjSlV! ji!ljl! 6j)j! ^alaj • 

?^La 6)iU (Jx9J jxi • 

^udUjjj $.Lj ^uiljjj <jj£ ^gi! AiLjaVU <j) ^gi! IgJ! jJajl! cJjJa^V! j-<i jSUj FIDIC ^Uijj 8.3 ^j Cr jU! Sjiil! j^ !?- ja. ^jj ,\jVi 4L>< jjSj jl 
<jc. jil! Sjiil! i >jaj (JaxJ! !qunxi Uajjuj ^jj ,jVii 4L>< Jjlij! cjx^. ^i FIDIC jUi} lJ (6) «U jxL j-^ j^ ^ jj^!j .‘* ULA **U A " ] ' ] \-g-^Jj fp A *■ ^ \ 

.ui!jJajU cjjx^ lajjuoS \_^£jj (Jjias! jjSj Ujj jjJaUJ! ciijl! ^i jSJj c<iijjJ! <iaa! jau jjjj l5^^j 6 ^LUa jU ijU* 1 ij^ .8.1 

BIM Information Manager m cjUjJ^ jj^ 


;jc- (Jjjjuui jjSAu .^jjUU! ^i ^iJ! Ua<*i l ,'! jjjam] cUliA ^uiJ! CliUjix^ jJ-j-d cLujLuj! .^oj CjUjIx^ jjI-® jj j cUliA t! jdUj 

j < jq jj d L< jjijjj ^!lc«! 

. jjjil! ujjjLj 


.^-ijAj]! Sj! jj 

. individual designs JLull ^ 


.^aJJ ^ijAJ J! ^.lULuL! J ~~9 ( ^ c <Jj jjuj^ 


.CjUUj]! jJ 
.CjLUj]! <ijo>j! 

tl^iU cjiL<U! Cj)Jja.jU JUUV!j CllUjlxU! CjUUc.j CjUjIxa]! ij!j) jc. JjjjuuajAj .^a-iaxuaj <j]jjjuua (j! ^aJJ CllUjlx-Q jj-la (_£■!] cjL 

J idlj ^ <_UI*j 1I L-ia-ia tfOA^aj]! (jc- V j>^ BIM Information Manager >? UiUjk* jja* jl£ lij JaUj oLj 

■ j -J * - >*'1l jljUj J*jj Loj 3 (_LU-a L-ljLjaJ Luajj V]j - j»JJ 


• FIDIC and BIM Jeremy Glover, Partner, Fenwick Elliott 

• http://fidic.ora/ 


13 


L-yiji/m 




















Uij\ c# yi 


A-X-Lol!: ClA iHaLa (jA f _j^ L^J 

aJIuj Jj^ • UflIjualij 4-4^,JJ 

; jjaI Cj^Ij l. iUVij IIAj jJjkVl (Jj 3 j-<4 L^I^JjujI j£o*J jj^Vnuxi!! -1^.1 IaLujI ^j]! jaaaLxl! j! jA <vljj]! dlLajl*-<i 4 -y Wl jjjLj! 

.4.y. Wi'l CjIjILiLq j-<4 ^gjjV! ^J! j-o (LL°i Ia jLajJ ^jj ^j!) l_j jiLuJ! Cj 3jll ^ jjvj-o CjLj jl*uJ! jj^j jl l-l^j # \ 
IFC JiL jjjLuJ! JjLk j-<4 (l^jLL! SjIc.) ^! ^Lwi V Igi! ^g-ia-Aj) jjj^jU -lii* ^ jj£j j! <■ j>j .2 
.(LOD ^VLn lJjoj jjj^V! jia!j^V JaV! ^^L) <$jjj* jj^ jl ^l! .3 


? Open BIM (Jki SjJJ^ (JjLjj aJ -1^.JJ ^iL]! JajjaJli ;S,jj^.ja a jjc. CjLcjIxaI! Cljjl£ !i! ^ i* a <1 jjj] J^-V! (JuaxjllJ - ^aVIjA (JjV! Jajjail! 

.,vk \l j-d $. <>**i-\ n^ol LjILI! Jajjui]!j COBie 


^jjauil CjLlIald jaj ^jjS?! >laJ! (jk Jallil! ^Al 

j jL jl! ^JUdS 4 Jr>«Q V' (jjji L(Jj*-jalj]| ftj!4-^.J-® jA (Ja ?jaU jai • 

# cJjjkaalij]! <Lj,jj 1 $j 3^ L^.j^j djLijl*uJ! ^!jl! • 

# (Jj|jl 2 ^ cjuajjLual \4. ^^ajII ^gjjV! j^i! CjLiiajaa jj'wM 4 i^LMI jjla]! (jia*j) Li • 

;L^.1aj 1] ^jV! j^l! djLUaJj jj;L*i j£o*J C L^jili]! (jjla • 

((jjLy!) ^jLn jflc. o 

.(4j1c. jilUl) pian Execution BIM ^ Ikii yi jAaI! CjliUjV! gi JL^Vl jUaj o 

.<c.l *n^ll Cjlxajj o 

• 4^Xcu]| CjLUalo jja ^-LV! i^J! ^ic- 4Jldj 

(commercial US) Software VICO j* MPS (! 
(SPM) Specification Progression Model <^! ^i^l! CjLlku j* ^! ^ 1*1 VICO 


Element (ASTM Uniformat II Classification) 

Level of Detail (LOD) and 

Model Component Author (MCA) 



Conceptual- 

iiation 

Criteria 

Design 

Detailed 

Design 



LOD 

MCA 

LOD 

MCA 

LOD 

MCA 

A10 

Foundations 

A1010 Standard Foundations 

100 

PD 

200 

DC 

300 

TC 


A102 0 S pecia 1 Found atio ns 

100 

PD 

100 

DC 

300 TC. 


A1030 Slab on Grade 

100 

PD 

200 

DC 

300 

TC 

A20 

Basement Construction 

A2 0 1 0 B asement Exca v atio n 

100 

PD 

200 

DC 

300 

TC 


A2020 Basement Walls 

100 

PD 

200 

DC 

300 

TC 

B10 

Superstructure 

B1010 Floor Construction 

100 

PD 

200 

PD 

300 

PD 


B1020 Roof Construction 

100 

PD 

200 

PD 

300 

PD 

B20 

Exterior Enclosure 

B2010 Exterior Walls 

100 

PD 

200 

PD 

300 

TC 


B2 02 0 Exterio r Wind o ws 

100 

PD 

200 

PD 

300 

TC 


B2030 Exterior Doors 

100 

PD 

200 

PD 

300 

TC 

B30 

Roofing 

B3010 Roof Coverings 

100 

PD 

200 

PD 

300 

TC 


B3020 RoofOpenings 

100 

PD 

200 

PD 

300 

TC 

C10 

Interior Construction 

C1010 Partitions 

100 

PD 

200 

PD 

300 

PD 


Webcor and CSI from permission with used example the in Uniformat and Data 
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2010 Uniformat fUvi J& (body govemment US) USACE (ua&j-Vi <> M3 (m 

/j ^ ^ jJjuaa]| ^ t(jjjU*ll ei$l 3 A' 1 > CIjLj jSjuia] 1 M3 -^J /aJAstlLa jj^aLjc. ^lc- J^llajj (j-ojJajj t Q)Hroi ^UajjA j 

# Ajjji]| jju^aljxSl ^Ac. 

iJlloS 


.(E) ( LjLujjjLJI j CjI-2xa]| £j A y j& 1 c5jj-^^]) 
.(E20) lIiLSijjLJIj (E10) (LjI-^-aIIja 2 l^jIL^JI 

.(E1030) ^jWLiSI cjI-ixaIIja 3 I 

.(E1030.50) ^iEj^aSI cjI-is^ Ajjjill cjI-i*_a]| jj ja 4 cj jIiui.a]| 

. jxuajaJl < jljjc .y j*uajc. (J£l CJjiSa-ajA EJ ^LxJl Juaj]l (. <l>nj jjjoi ^aJJ C >% 2j 1 jljjj-uuJ] (J^»qjx> <Jj-la. ^lc. L$ j‘^J M3J 


Minimum Modeling Matrix (M3) 

Version: 1.2 (OCT-03-2013) 



U$ Anry COrp* 

cl Engin««f$. 


Level 01/02 ModelfnM Requirements 


Level 1 


Level2 


E EQUIPMENT AND FURNISHINGS: 


All Equipment: and Furnishings elements shall be depicted with necessary 
intelligence to produce plans, sections, elevations and schedules, indicating 
the configuration, materiaE, finishes, mechanical, and electrical 
requirements. Representation of Movable Equipment and Furnishing 
elements shall be 2D with Facility Data. Contractorshall provide a minimal 
number of 3D representations as examples. Examples of Movable 
Equipment and Furnishings include, but are not limited to, desks, desktop 
printer, desktop computer, furniture systems, seating, tables, and office 
storage. 


EIO EQUIPMENT: 

Equipment that make use of electrical, data or otherfeatures shall include 
the necessary intelligence to produce coordinated documents, data, and 
schedules where applicable. 


Level2 


E2Q FURNISHINGS: 


Fixed Furnishings that make use of electrical, data or otherfeatures shall 
include the necessary intelligence to produce coordinated documents, data, 
and schedules where applicable. 


descriptions level M3 USACE 


(group industry US) BIMfomm > Specification LOD (^; 


http://bimfomm.org/ 


Specification LOD <_U*j j UjjJ U ji« Ai^U j^ 


.«j‘ ,aj*ll A.-s.Wi)) jl jjc. ‘-J A-ojli tilljA 


‘Uniformat classification jJ ' 1 


^l-lkU-. j. -V ' 1 .1' J j..i j j& j 
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Lljl _ (JjjLJIj ^JlaJI 

f?! Minimum Modeiing Matrix (M3] 

1 


^KTVersion: 1.2 (OCT-03-2013) 

DESIGN 

MODEL 

[CONSTRUCTION 

DOCUMENTS|i 

RECORD 

MODEL 

[AS-BU 1 LTS} 

FDR AGENCT DR COHTRACTOR IHTERHAL USE. 

HDT A COHTRACTUAL RESUIREMEHT. 

Level T 

Element ID 

UniFormat 

ID T 

1 ncl uded i n Fac i 1 ity 

orSite? 

(change to NO if 
NOT part of 
project scopt 

LOD T 

GRADE 

(COJ T 

GRADE 

(AB} T 

Prisrnary Discipline 

(Tlhiswill allawdesign team toidentify 
disciplinespecifit areas of content} 

- 

Notes T 

Leuel 1 


& FURNISHINGS 

E 

Yes 

* 

* 

- 

Architectural, Interiors 


Leuel 2 



E10 

Yes 

- 

■ 

- 

Architectural, Specialty Consultants 


Leuel 3 

Vehicle and Pedestrian Equipment 

E1010 

Yes 

• 

• 

• 

Architectural, Specialty Consultants 


Leuel 4 

Vehicle Seruicing Equipment 

E1010.10 

Yes 

300 

A 

A+ 

Architectural, Specialty Consultants 


Leuel 4 

Interior Parking Control Equipment 

E1010.30 

Yes 

300 

A 

A+ 

Architectural, Specialty Consultants 


Leuel 4 

Loading Dock Equipment 

E1010.50 

Yes 

300 

A 

A+ 

Architectural, Electrical, Specialty Consultants 


Leuel 4 

Interior Pedestrian Control Equipment 

E1010.70 

Yes 

300 

A 

A+ 

Architectural, Electrical, Specialty Consultants 


Leuel 3 

Commercial Equipment 

E1030 

Yes 

• 

• 

• 

Architectural, Specialty Consultants 


Leuel 4 

Mercantile and Seruice Equipment 

E1030.10 

Yes 

300 

A 

A+ 

Specialty Consultants 


j)>4 (Jsl (.-1 yj)' (_gJ) Lg_J) ^JJ is^ ^ sL^ajVl ^lc- ^Jc-Vl ^JJslJI Cjlallx^aJ (_^ j’Wl t Jajudjl j)£ij i^xij^Jl (JjudLojlljA USACE N13 (J-L® 

^gJ) jJjujJ Ajls c j^VI CljljDalLQ (Jjd^j jj^aixll (jl^ IJ) ttiilJ is^ 0 *U^ C '_J .(LOD200J LODIOO (J SJ-G') J 'y Wl\l jpa jjj^JI C - JJaj 1 V c^'jil L ? ' jj Ji 

# djL<ijl*_xJl (JJdSJ (j>4 Vjj (_3 jLuJI J^1» \l cilL 

^l—VI JUull 

http://practicalbim.blogspot.qa/2013/ll/minimum-modelling-requirements.html 



LEVEL OF 

DEVELOPMENT 

SPECIFICATION 

April 2015 


Draft for Publrc Comment 
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ulJjj JU pl^>.(» 
Lwu) I 


djjdjjllj duLjllj e.\lA\ CuLajist-o A_2^2 laj 


J^Lk jA A UjUu, jA Jj£l C^Ujll Cutilu ^3 ^L&yi jt^A jC. Jlau d Jlj C^ull ^JLjuU (jLll (Jul^lllj ^Ujll djUl^. JJd^Lfi UjJtj 

Ana- JJul' kUa J jJI ILa ^l jjL <iLijj jjI cUa d±ia. Autodesk Robot Structural Analysis Professional ^_*?j J ^Jjj= 
(jAjii ^iillj 1 ^ *>>» i CjU^aL^alk'VI Jajjj Collaborate cuUIaxj ^ajuu 4u j£ t^ujll cuLala. <aIaj 5Jl*i sbl jfi*j cjLll ciuijjll ^laLjj ^i lyze 

\ jJajl aJ j^juoj l— u^iaullj <ajl L>aII ajII ju ji ^LjAill jax>> LINKS -LjIjjII ^lj^l LuliL<N ^LiLjJajL cCjULLI jfj cuuiaullj <1 aI jull 


:(Analytical Model) JLjII J^ull 

I^jjj ^LLVI UL^.L J&\ JjVl SjLjII <jV ^^jjII euUU. ^i ^^aLuII ^-Lau jujJaj ^jill djl jlaiJI ^&l ju dufljjll ^i JjUuII ^jjAill j|jc.J fuLc. j*j 

'4u3 Aujuuajuja^ull AjLqjIxaj AjLLu (jLLilj j-aLaJl 4_a.L jaj e.Lu AuLoxj IaJIxj 

«Uji Jlit J£Uj JJaJll <rjjUI <jjkj >—u^physical model Jjj^' JjUIj Analytical model Jlul' Jj^' <jjj <jjail ij j-Jl j^ki 

'^jA^lllj (JjUuII CuLIaC. $.1 j^.1 A*j dufljjll ^ll oj|jjiLul jLxJ j CujJjjII ^cuLjj! ojjjj^aj ju (jLll jAillj& ^Llaull j-aullj t^jLjjill j-aull (sjujj 



(jUjjil! ^j_jUl! j jaiauJi ^ jjAill Jij (jg J]| Juj 1 (J£uJI 


i 
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Loljl _ (Jjj^Jlj ^ij^l ^UlxJI 


m 


\ ✓ X 


Q a 


■«Vj!I tlpmingv ^*i#|jrtk-il F^li&N C-plttl 
“djuilmcrt Lmk 

_ E-dit Amfytkjl Modd | 



@ 


liim @ <k ‘jt c* 4$ ^ , a 0, * 


‘Adju& >®Vlj Analyze J^Ll c> 

> o^! >aljVl j^j Analyze nodes ‘ j*Vl ^j^ 

:<^j Edit Analytical model $ jj^JI 

uj^Vl ajjU^VI j^>Ux]| £* jl^aJI Jajj c>jj :Wall Adju&ment - 

jtjlkl ^aJ j-Gj jl^J] AJjaUUl AiLaJl jIjj^I ^aJJ Ujj^. jj|ja.j Jlic.j CjLU^Uj 

jl^Jl A_JI i # Uviijwi (jJ]l jj^aiaJ! 


;^Jjaj]| > cijUailU ^Sajl l j*V! !U >a j^j ; Openings - 

JaUaJ! UjUxJ £-a ^JjUjSI ^ Jj^j]| >j L^Uu<uj L_jc-jj V <>1! CjI Viq'l ^UJJ j£-aj 

^U jjil! j^J! > L^jU 

jU ^SjUj]! ^JjaJ! j^jj l^ ^iLjaljA j ; Analytical link- 

CjjJ^ LUlJ! (_]£juj jiajij >d]! JUJ! JaJJ (jbaU j£bAJ Jaj!j]| jj^aixJ! !U (J^La 
^a^laJjudj (JjIjLJI jjj ^j^Ud! ^JaLd jUu Jjc. UUq IJa Uudjjj (LgJU^aj! <j]| ^3 Uaa. 
U-iaj! ; j>j]| (jjjjud-Q Ajc. jj^UJ] jjjSiLoU! jjjjixJ! jjj jxj U& Jaj!j]| jj^ai*J! 

lA jJC. 4(J j^J>» J> l>j jjgIc. ^Ac. jjLa. jUlud! (JjJ <x!_laJjuj! (jjjjjJaS! j>4 
w # jj^uj] a SiLoUi 6 jix\i j jjUJ! UL^j 6jic. jjj (jd^aj] Jaj! j]| Jj^ajxl! ^Jl^Jjudj 

jl jjj ^L'vil! jxLJ! ^3 JJa!>U]| jj^a. jjjjUj Uuli]! J^U. j^ ^a£-ajl! Ujaj! I Vi^s^aj .Modify j^!j! ^l-iklud! j^j jJaUJ! <>i& ^ Ujajl 

#c ^jU jjj]| i jjlJ! jibj 

^uuJ! ^ U JaxuJal! j^)U ju> uJ]Lj UjljujUj Uqj A_ia.UdJuJ! ^aji jjjjuj l^-J ^a£ajJ! 1 n^xt i JjJuU ^jJaaj Uu!j ^UJaud Clbud-J l^j ^jU >J! UJjjjxlJ! ojA Lx-lla 

: aJuii Jaji juJi M Analytical auto detect -r 1 fLJlL (> ^ Analytical model tools Lulil' 

.LiiJI J jjLoJI Jc. check lUj j'U 1 IdA Jja-aj :Member support- 

LiiJI jl jiLl Jc C heck : Analytical /physical modal consistency- 

:tolerances »j^ U Jj^' jaj!" -LfU=j 

_ jlitill Jajjil (jialjJ jjujJI LaaV' 2iluiJ' dj^ :Analytical auto detect -Horizontal - 

^jlihl' Jajjll jfalill ^.jAuiJ' /LjaLill kaLuJI djUa. :Analytical auto detect -Vertical - 

jj' cJLj-bj'j" j^'*" (jlL 4^3 fL ^l kaLiLl ajUa.;Analytical Link auto detect - 

.Lluidl ^jjajui 5ja.jjtuuall fiLuull :support distauce - 

j^'j (^jkijV' ^djjjl' jjj 'Ljj^uull 'Ul jyi :Analytical to physical model distance - 

jLjLL ^£jjLjjV' ^JJ. > jjjI' (Jj*£j ^aJJj (l^jjjJa a£jjJ' JjjJUj CliilS (JLa. ^ jjjuil ^Ljjl ajj\ ^jauaj AjLsC. JjjiL ^i ^&LuU iijLjl' Lilli' m" lajUa 
■ u, <r LjjLU Check <»jL consisdency j-A" J!»jLLV' j>L -(> ajL^i]l jj auto detect j^'j j^L*l' 

:Load cases J*“Ll' cjVLt 

ULl' JjJjJI jfkujLoad cases J! L-jAij Analyze Lulill Jji JjjuLI' cjVLt (-ijj*jj Ijii ^uLij jiLj C j U-.'i ^ijL jjjL l*j 
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Symboic ,R.epife3*rttatiOrt Sfrttngs Load Coscrs Loid Cocryb«Ml»ns Analytic^l ModeJ Sfrttngs | BocndMy CSiidiGioiia Sfrttngs 


Lood Cssez 



Nlame 

Case Ntjinbfif 

Natuie 

Categsiy |j^_ 

1 

oH 

1 

rv.’iH 

Dnd Load; 

2 

1 UL 

2 

Ovc 

Lr.fr LfracfL 

3 

WINDl 

3 

VWind 

Wiod Loadi 

4 

5NOW1 

4 

SniQW 

Snow Loeds 

S 

LRl 

5" ' 

Rpgf l \-.-e- 

Reof Lrv4 Losdi 

& 

ACCl 

|c~ ’ 

Acefdcntai 

Accidentfll Loadt 

7 

TEMPl 

7 

Temperature 

Tem perature Loads 

g 

saa 


Sckmic 

Sdimic Loads 







Add 


Detete 





Mflme 

F 

1 

Dead 


2 

Lrve 


3 

Wmd 


A 

SfiDiAr 


5 

Roof Live 


6 

Accidentjil 


7 

Termpeeature 


8 

Seismic 






A4d 


OctciK 


OK 


L 


CjprtccJ 


i-fcdp 


j ‘Iajjc.j ^jlisj JjVjj djIj^-j ^jj* CjVj^. j-d Load nature Lrudl I jjjAi ^ibuj <^13! ujill 4* nL jjjLan ^jij 4 j!aJ! ^ 

<1ia1I CjV ja^JI JiLa 6^.1 J <*_nial jn^aj LjVt^. L_fljjxJ j£-<n il <*-liLj ^Sjj ^jujI j-ba^J ^La. j£l ^ i>»jj Load CaSCS cJ.: w; ll L-Yt^. ^itjJa) ^aJJ 
Aj^jaII <j!I jljll AjfLntjjuoll SjSll j-ojJaJJ jl j£^<n (_5^1l AjII jljll CjV ju^aJl ^jlil! jjjl!J 4 _iL*j 1! jjjj tiljLl! jljAa. jjj j-aUaJJ j! j^JJ ^! 

.x&y j^UjVUj LlLoillj 
:Applying Loads J-^ v ii Jjfki 

jAuajxl! (Jjj^j <^i ^c.Loj jj!j! d^c. c^ILa Load- Analyze Lutil! J^L^. jp4 Ulij jajI! ^glc. cjVjj^J! jjfLlj ^jij jn^anl! cjVU jjjj*j uu 

/Lc. jjJj! 4 jl b j^j^ *tljxi*\ Cjjl£ lil Luajl aJja^J! <x_nla LJjuo^j I ;Li L^Lua ^! 1 iLi'S I jj^ajc. jl£ lij CixnJa L-buua. 


i 

□ 

? © & 

s 

© 

Point 

Line Area Hosted 

Hosted 

Hosted 

Load 

Load Load PointLoad 

Line Load 

Area Load 

Loads 


•* S J* ^JU^V ;Point load 
.<jla^ aIja^ JU^V ;Line load 
.4_nxn Jja.Lun ^Jc. U. jjJ aJj-o^. Jny ;Area load 


j^V! jjJaj u^lj tjtHnl! jj^ajxl! (_Lt^ jj^aj ^n Hoi^tecl S- 5 jjV! (jtfuJ 
jjiaj .X&Y&Z Lj^IjI! cjtALajV! ^jc.j! sjS j* 'a1 j-^aJ! ^jb JU.jj AjjuAinll Jj^ajll ^U ^Ljuj! properties (jUL^aaJ! Lnli J!>U jj<a j£nj 

Project units £ Manage Ullil! j* a .. u . »LxJ I ^Jsl] cj!ua.!jj ^Ull l UilJ ^! sjLiV! 


Point Loads (1) 


Edit Typ< 


Natur* 
Orient to 
Forccs 


Dead 

Project 


Fk 

10.00 kN 

" F y 

0.00 kN 

Fz 

.Ll.00 kN 

Momcnts 

ft 

Mk 

.jQLQG kN-m 

My 

0.00 kN-m 

Mz 

0.00 kN-rn 


:Load combination^'i^ni 

^i Unanal! ^j^l! JJjuoa. ^jJajj (^^jllj CjVjjU! l_jj£!jj jJjjxj ^l) jlin jjnanll CjVU J-Sjjxj Uuj 
Anjtil! jLoJj jfljujl ^3 L_n£jjll 4 jr u^>\! UjAaj ^aj jjj Annunj ljj^jjI! AiluJaL 4 j!JjIL ^ajkj LjLunV! Luj! jjl! 
<util! ^uuujj Lo£ I ^ j^Jc. ^U! jll! ^lU j^ jj! AjaLo JJJmjj Julx-d! Jj£l! L-buaa. AnutLoll Cj^LLtnl! jU. jj 

.Aj£jjuj1>1£ JnJia. Clnt^ j! tfj ^UjjujJjuj (^jI! LnLnnl! <fljjlal! JjJban 


Lulji/M 1 




















































































Loljl 


:Boundary condition djLaJ' AjA 

j^u. >j ^Lju> j»l JaL J=ii j. ^iw' l JUi uua. Boundary condition— Analyze Ajlil' j-a LiLuuJI AjiL AUau 

.AuujjjAaJI AjjLudjVI aJL^JI L-bud^ ^ j^.JlLqjI CIijIj ,Vnnx>j) 4iUj (JAJ .Vunx>\l (JjdC- A Jt-jlla (j^j 

:Ready to Robot 


SymbQfc: RgitMMtort itittftflt | LOid CM*t~ Lfl ^ CombinaBom ] AilAlytiCfll MOdd StiSng | BMdjTy CQrtJtlQM Sttifig | 


_oad CombnaSon 




fDrmuljii 

T ypc 

Stric 



t»W) _^J 

i*DU_ + i*LLL 

| dM> _^J 

tallJ 3 

1 

SL 

Combinatiion 

Serviceability 

z 

New MAL 

I_4-DLi * 1_7'LL1 

C om b i nat io n 

Ult iiniCe 

3 

SESMIC 

132*011 6 SS'LLl L-11 -SEISl 

CombinfltNon 

ILMtimate 







Usggc 


(a»J 


3 


F - C 


AiW 


Defete 


, r Shcw thTd-pji" ty gtfitrattfd load torntinabont 

£cie &tlected FocrcHJa 


Load CointmatKsn L»s*oe 



Faclof | 

C&£« cif CerVfcbii-ifltion | 

1 

i.320000 

DU 

2 

0.550000 

Lll 

3 

1.100000 | 

'SEISi . ] 





Lfl 


r 

Add 



r 

Ocktc 

□ 



Set 

Nflme 

1 - f ChedtAi 

1 


SEIEMIC CHECK 

P 

7 


|Mew Jugcl 

1 1 1 




Add 




| Ddete | 


o* 


Cancd 


Hdp 


il Integraticfl with Robot Stmcftj ral Analysis 




Dfiertcn of nt^atwn witfi AutwtesJ( Robot &trurtA 0 l Anfllvss 
o Swdmodd 
Mpdafcs mcdel 
Update model aid rsJts 

T^peofVitegraton 
□ Dretf rtegi'aton 
5end to the ntermecfate fJe (.smcc} 


Sefdopticrts 


tfch 


OK 


Camcsl 


6 JjAxuaJ Ujl£-*U jU^a L_u£Ijj]| A JJ^Jj <llA^Jj Jjkjll jjAjll Ajj^j JIxj 

Jl £ (>j Analyze J! lAa'LL AjjjJ' 

Suulall j^kil Robot Structural Analysis link 

OIjjILjjIj JJ^lmaJ ^OjAjJl JJjol oL^j! 

cj jjj jl' Jj jr jjAil' jjAuUj tlauj ;Send model 
cujjjjII > £ jjjull jI jjLjI :Update mode 
diLj^ll £* c_ijjjjll (> ^jjjkl dljjiu.1 :Update mode and result 

A LA K ^131 tlxj 
f 5 

Type of integration 

jl£ (JU J c_ijjjjllj duijjJI jjj kjjlL Direct integration 

.1^.1 j jLg^ ^lc. (jj> ^ 'JJ 1 ^ 

aJL^aIj aJLoaIj! J-i^t CjVL^. (_^j^I (j-oj^a ^ILJI (jjjJI JLsul jUl^U yx»j LuUll dLa ^L^j Ijl^. 4 a$a Luta jg Jaii send option u^j 
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cdjJjjjll ^Jj'Vill JA 4 II 4_iiiaL ^L jiill jxiill m ikL ^CAJoLj JjVl jLaJl J^*-9 j lLI CjI jj-dJ j^ajL^k UjJ jg hl LLtd)jJjjll 

lLJUII jLiaJl lL*- 3^ g-Auijj 1 Jj'vJl <jUc. Asu <jjli£ j-d jqVi'lJ Cj jjjjll duiijH ^k jLa. ^jLnll -li-la. (JUj ^Lll jLf^Jl J^*-9 j ^ajlhj I ^iji 

# J_ii-2suJl CjLL-£ 3jll JJ.^il 



J! 


DJ' 


:In Robot 

jll ^ aL jjJaa. ^jill ^ljU^L ^■ijA.iSI ^Jc. (J jx^aaJl 

;d)jjjjll 4-^.Loi 


Autodesk Revit J) ^ integration ^ add- inn Jj 
^cjjj cLjjjjll cj j^-L ^ull ^jLUi *jUL j^-Lj cjj^ Structure 

. jAa-aLjjll jjj JjLjII c**i\jLc> 

J| JjjL-i DjjjjJalL ^aLolLuj ^glill CjIj^VI j-G <*—)jJjjll 0xiLjJ 
L^jLL j-G LulLqU Jjjixj ajIac jl J^jujjjujj ^l aLL^. ^ax^a-LI ^LLVI 
LLaLI <jI^j 1I Cl)j£i Li£j c^J-<u -^ajllj JjlaLll ^ULi ^Jc JJjJ jl 

^■JjAill -j|-jcljA AilaJI dJa ^ ^ia-x-all -Lujll jLuJal A-1 aAI jJ^Vl 

JilaLll 


21 
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(jl^AC. ^ £uG £.Ui] 


jjjUaC. ,\a^A' ^ ; 4 U^ll oJlC.1 




L_fljxlj ^^jLuj 


Acting^^J 4-^-^LaJ! ju* 6jL^,] A-j]\ ^]| ojjill j£Jj — jljia* 4jtual_a. — AjjLxaII 4 xjjAd^.J ^cLoua jjjj,Xg — j! judC JAC. jL^a 

# jljla. <*u*l_a. ^ L3l_a. ol jjj£^ll jjk fjSlj BIM j^Lu^U ciA tas head of dept. BIM Unit - Project International 

?ti]j]aj <g_a.j jxi BIM <—Lj*jLa 44il! s.Luj La ;^Jjuj jaC. 

^] (Jijl lil oLxjLM (^JuL ^b juu3! j-a iUj!*_a]| yijl lLlcH lil I *^y ^alxl LcK cdlLd jLudL j^-iAll £ jaJ! (JjLk j-d ^jJajJ ^uj3! (J4JJ ^ ub*a .^a 
(J£ c&UUaJ ^Jc (Juoaau jl ^jJalLujJ jj£I dlUjLui 4’ijJoC.I Ld£ tdlLxi j1xa]L juaLaJ! £ jaJ! BIM^ (^i J^ mll ^BIM^ (J^J* JJ^ Vlj ^afll 

.AJj^UJ ^JJJUduJl (ja.1 J-Q juj <la.JJj 

jjJuJl SjLj ^i jlji]| JLajil ^i I ^j\c u<uxj diL<ijl*ui 4_Jc j <Jj^juij& BIM^ ! ^jL*) jac 

j-aLaJI $. jaJI ^ BIM jLuc.VI j£lj 1 ^uujIj JLaui BIM dl jli jkl 0 *Ljj jljl Revit ^\ sbVl djjl£ ^.Ijjuj ; ^■uL^ 

.CjU jLtuJL 

^<j^ja| l aj<J 4_Jc Cj3jxj L flj£ A_ia_ijL dLU I jJaxJ jl j£uU BIM (dtc ClLaJuil (^lJl jjjLJI (JjI jl j* Cu£ Ual ; ^uLoa j^C. 


luujjj^JI ^juo 3 jjjjjA L3U. I jU ^Jj! o\ ja. ^jUJ! jnal jjii£jJ dilcjjJuJ! Sjb! ^_i jjjj£ dixjL j! axj 2006 ^tc (^ dijl£ <j! jJ! ^ >La 
JjLjuuJI jL Ljjiklj I jj£ j^ Ujli jl^j BIM jc- LjUajj jl£ 4 jjjjuu^. 1 ^ L-JUa L!j2005 jl 2004 ^ 4_Jc ciijxj c<jjaul! Uujt^Vl ^gi <jju«J! 
c^cuiLjJ! jjc. ^ulujIj jjLLuJ! a£Lu ui]! jjjla]! (jjd^j ^.uub di!jjj SjJaau ojlvs BIM cJU-^ cJ^-J Cji! jjj Ija. LxjuiLuu^ l—u£^ cBIM ^Uj! ^i 

jc. ->Kjj j! jjUjud^LJ! a L»qi ^gi jjjj <j! ^jjja.! tA_KjjuiV! AxuiUJL ^ n»^ ULu! jjj£U! j ^K^II ."u-L jjiK^ L_fl! Jjudj iWi jJJjma.LJ! jLaa.1 J 

(_^l jc. L^jijjuij l^a. &jji£ 4uua L^S ViLU j <juaU]| ^JLujj]] 6 ^^ tool jl C 5 -^S 6 jauuJ! (JjxL <4 LgJ jlK ulxa j BIM UL juaUJ! jU! 

.<bja*jua ^JLudj 

ciiLuK jua^ ^xiLjj C-uJxj Ub uuj Robot ci uJxj! ^iAuuaiJ! (^i juixj]! jui »iijuJj t jj£! 4 _J| ^-lua.! Li Aijx-«a jui j£uLlj Revit ^JxjI diU 
BIM RICS c>“j BIM management fU *4]j ^v?j Navisworks 4' <4 l>j quantity take off <*“*' 

STEP BY STEP j^ jSl J-£ , JiJli MANAGER 

?Uj juaLaJ! jJJjma.LJ! ^jUajuijA Lo ; ^jLn jaC. 

^!jjl LgJ UiouJ! ^jLujjaJ! uliL J Jajjuu Sj£ij 4 (^g_uuJI (Ja.b jj^j ^.juj building envelope j* jK! ^jj ^i! <jjujLujV! Sj^il! ?-uLua 

(Xui juia.! — juia.! —(j!j! ja. — ^jiircuul L_Jj]a *1 ^,jJ uLui (JjuuauJ! jjjuJ! (_^i ^g-UuJ! Ja.1^ j!j^laJ! ^!jjl tU3i£j luijliuJ] lija LguJ^laUjud! j£uUj SjJJ^ 
^aJJ 4_ta.juJ! oiA 4 6ju£ g4 jj! L^J SjLauJ! j ^Lui ^! jj! S^c. ^■L^.jll ^a.jjj 4di! jixjuJ! jui ^ jj£ b^ tjjal ^! jjl j Jjc. 

ciulK j tdiliuua! j-«j! ^J c a,.u_a jj -i^.jj V j^3 jl^aJ! b& ^ ciJLjai LuJ jj^ J^fls L_ua> design iftage ^L^.jua Jjaj jxuaLxSlj j jjJ! l Lu^a jl 

.(^J juaLaJ! LuajJ! ^ L^Jjuj! j^J Clui (^jl! <La.juJ! 
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Loljl lj ^I^JI i4x)l 


36‘^jj 21 u'j-^4' ‘lsj*^- 4' <j>J' J £-> 13 <S J j*JI j>iu> ^ Jll building envelope ■5-5» >41 £ j^' 

is* u^j ‘<=44? jj^j j j^.i ' niia J 4_uullj J£ iil3 Jjiiu> ^jj J\ Jw\.,' ^o i ^io' l uJLlu lilj t^ljjl 8 44 building orientation ‘4Lui gj 
j* CjLcjIxaII LaL excel house builder di*JaLail <-qLujI jjii^Ulj ^yASl .xaa.! jjj£JI ^i Jaj j^ 4 I 1 I cJ^^j jjnn>S U1 
decision support systemj' U jja^j jl J ^jjSI dJdaJ <jju L_aLuVlj ^bi ' n«' lj u_sm£jilj jljuLI Ujji tBIM model J ‘BIM 
(Jl jjuJI i excel J CjljLLikl <j,U ^jj-ualj < Revit J 4JjaLi C±it£ CjI jfilLd c qnk CjI^j ^j c*S nS j UiSlJ jlj-lfJl ^ljjl cJ^ ULLoi AjjAsu CIlu 4_j| l ,% n«\j 

?^L*i ^jj (_£»jl jl-Lu jl.la. jj (_£» jA 
? AiUall j3jfu (jlll ; ^jSm jaC- 

4 KxL lAAic- j£lj AiUa 4 K/ux> tAAic. ^'mjl <Jj^ .la.jj tAiUall jijJ Lg (_]£ ^l ojjjjJalL ojlajll C*n jl j£lj t4iiSJa]l (JjJaSJ dljl ^->L-a .^a, 
IUjIjjxIc 3 is^ 0 ^Uj ^JoQj^aUl jlj3 iLiLl ^aJJ jL yLaijll A_jL^_j Jj cC-JjlLUl 4^.jU! L_buda. ^^^ixa i4jaj]| ^Jc JatijUl I^jLjIjI (JjaJ (Jj.lj ^LlLa 

JjjiUI jiA] co^t index > >i cAiLUI j& <Sj^k ASUaSI eijjLenvironmental index - co^t index - energy index 

LjI j^ixlUI Ljajus jtfLl 4_L<i t/nSLijl excel sheet l£-U aU-$U! J j t^LjUI J cjI j±xlUl ic.j^>>^> ^jjaj 4 _Luj ^guJal jiisVl >jjU1 j^c (jjjj 
# 6>tcl jjjj^^UI 4iiX]l 5 -VjA j^ index U^ ti]jUac.L ^jiiu ^ jil ^jj j* <.4 nS nU'j jj*^ ^jj j* jUUIj li£ jl^JI 

^Sc. I^a. *jjjj£ trials ^UjUli ^Ualudj U jUi ^^ic l qjSKlSS JUij Ljj i :, n^.i !>l!L ^^cS n«oSl ^UUI Ui^j LIlj ^Ljc. .lUaJl U jij 
jc. 4_aLL]| ciiljjxiLUl ic-jAa^Q jt^VI jL^ <a]£a]l (J]ii ^ i±a11 aULlUI clLj£oUI jl (Ujjijj ^jl_g_i V -jLxj cLljai Slc. solver (J-L ^cUjj 
(U ^-Ul CjLliUL ^LjUI clU. jia jj^lxii impeded energy - impeded carbons >$jj jUtUL jL^I ^jUIjIj 6 JjLlII 

ttgic. <]jj>oai<i iaUall ( Jl £j 4iKUl ^Jc. jjjj V Un^-.l c. qjSKUl jc. 4iUall c**J tl-^jS 1 jjj£ (jAXjl Ll j£] 4iUall 4ajudj3L tU3i£J JtLLud lALjLajj 
diia. 4 l_jLL 13 jbj-Uj*j ‘LUjjj >4 >fU’ JiL ^fU C ase £tudy ^U*c Ll minimum energy parameters J^ jl ^kljji 
building envelopeuj^ >JS UjIjULLUI <c j^a^ ciiauLjjujl lij >liL;liia. Sjjj£ ciijU ujjUIj ^Lajjudlud d^U ^l jjij jl -iijiij clU. jlll UjU 


^ 3 ^jc>Vlj 1 ^j building orientation -* u-aLUI * jaJI Jjl Alj 5 % J\ 20% c> W^jkU ^ AiUall jl 3 <*3j c> ^ 2 
o^jjjU jLV' tiLLuAl t^iUaSL \ a Ujj£j] !jliL 15 ^j ^jjSI (> V-ij 3 ^j ^jUI jLUj >LL JjxSL j-aUJI & j^JI ^ujjUI jj5*nn 

decision -Ljjj <- j^L uL t^i^jSI JU^ludL l_jcjj jU future work ^''xscj jjlud^LUI 4 JLjj J dHc Uiaij!i L ILa j 4 JaJalL 

.Revit Ul (jj*\ ij* 2 ^-jj ^jLjll jl dnauj Revit ^Ujnsupport sy^tem 


^ljjJ^j ^JLudj jj^j jl (jjajJSJ ; jaC 

(.- $ S^iq ,, iS c. <aj->i*i jl 4_Laa ^ Uc Lliaa (Jaxj jflj j£lj .jj'nn^Li 4JSuudj Jc- Uf^ Cj ij -j^lj 4 a 1 jnaJl jf^ (J-<iC jl£ _lU >txa ^->L^a . ^ 

JijjLu jjdU Revit U! ^gJc cUSJ ajjaa Revit UL Excel J^jjj 4_J 4 J LL-uaj S_^a Jt*£j ^jjj uUI jj^tUSaj j * q ^SS l^iSi jj^i ujjjI ^Lla^USj 


(JaC 4iSuJaj (j-auLuud j! ^XjJall 


H J^LlUS La txJa cRevit (> Add in ^bl optimization tool j V 


inventory^S-^LiV cLjjkuaSiimpeded energy - impeded carbons >j 4Jkk jS£ j±j cULa ^ 4_^tiU! 4JkjS! ^j 

^Sxuq’i.i S^jSuuda^ jil ciijl Jj^UI j c4 SaV'Sl jc ^S^Vi >i]l jS' S^_dV ^llLUl jA li& j£l JaSc ILa jl ^C j CjS_j S^_xuudl S-ijUaJjJ ^i 4jt_xiS_^, jxi 
SjJJ^ Uj! jJxLi JIsljJj 4 jl g jui jii£! -la.L jl jlxJ >U (UU! ^UalLudJj Jaia ^ jj-Ul jui ^S_Lud! 3 ^a.L d (>^S J^-Vl s-^uuJlj ^UjV-ISjcU! Jg* Uuxlij 

I u-aLLUlj ^bja-j^ j£j ^J ^Ll ^LuS2ll jSJ building orientation, insulation, walls, pla^ter, window RC , PC <■ ^Ul! L1 l^a- 

.(J-dl^ (Jkiidj ^jj-Ul ^^1 a^I -i^jj V ji] Ujljjxjui 4 jl 3 1 j-j^lj 

.(Jui£j ^U bSuU ; ;jud jac 

.(JjSaj 4 ^ 'vj jua ^a! ^.tjjud! (JJdj^l S_JS_a L1 jjJ^-Vl S^-llc c_aiUaJj c^AjudSj c. n5*l j! 4 laV'Sl ^ ->Su-ua .^a 

.cUjjc o'Aj L-a (J-g£j (JjjL-ua]! !Aii V jl ^Jau-uaS!jA b&j ; ^aLud jaC 
.(J^uudl 4i_JjSaJ S ^ S*q *1 jl ^UajjudJ Clljlj 4-lxu-ua 4A3jIaJ S ^ S»q Uj c^SqJjud jui jj ^4 j! j^H ^4-L-ualj 4_l]c (Jui£!j (Jx3 bS_xi cULlS uUl ^SI jSaj! "^jSu— a .^a, 

? Sjj^uuLU! Ujl^jjudSl jui <£jjud] 0-dLjUl ^ ^U bSk ; ^ajLuj j^c 
.jjll ^Suud j) jllLui (JkjdJ jjjudSl ck -13 ClliaJ 0 -<iLjJ Jt- (JacIj 0 -ojJui ^jjJajUl !k Jz* ckcl S_l]S_a L! ^^Su-ua 

?S^lL<iJajjudl >i]l 4^-uijU! 4 jU S_xi 6 J^-Vl <-US 4il» £>Suud S_xi ; afLud jaC 
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\h>>sT^\ sUilt Jg kk{\ (^ilt djiljiVt <_£-!! AiLJaVlj t-ii^. ^ 3l (U^ JjuK! r’lU^a 

? d! jjiKilt <SLujj (JI_a£V A_ij -i^jj l)a ; ^uiLuj j^c. 
j^ ^jjI! j^j 4il£jj dij£> (j-lilill £$jaII jjj Jajjll (_^i J lt ^ lL*-1 4-^j3 ^ CIjLic. Lal ;*-!Ua .^a 


Ailaia ola j new building ^) 4-^ <y*^t BIM for exi£ting building ^t-ikU USiA ^jII jc^ l-jULiII UiJt LjLsuVI cf lidijjl 

_SLj^.ja1I LjUjVI aLI 1 jlaj J^! ^al (j£l buls Aj LilLjj jLUa jS-^Jt ti^-9 <iaj JU£I L_±^J -lai (jt c ^ilJ <c.jli 

^jujU ^rWuti Lx_Ja 4_1 Jjij^ (Jac. Ljjjj ija.jxs (j jjI ^^ij^jl Jijs !>LL UlLa. <>ilLJI ^UJI &!jjlKi (JjUjj -ia.jjV 4it <JjL Lij! (j! ;^jLj j^c. 

^IlUIuj! Ila BIM for facility tAjUUvuJ U (^Uc. c'\*\f\ ^KTi tAjUt.vs uJ cUjxjj S»u> Aij*i (jil! <jj jjll! ^uuUJt jjL ^!)Lua ^ 
(JjjUI! (jjaxJ ?Lli£i! Lila J&j ?(_jjiaJ! (_^a U 4.1 renovation J^ i^uj <uj-<» 5>LUa ?4VnXU (jil! -iiiaJt U Lij! j£3 ^BIM LiUtiVnut j* 

BIMu' W^U^a JjL Lnaj LSUj j UILa cBIM for exi&ing building gr^lxl! UiaJ! ^ <c jla UUd* ^jjI! ^ BIM ^ iUUi Lilij 
U^U ls* nse ofBIM for exi&ing building Cf (JSjj jlS Eric Johnson u-aLU UIUa j t exi^ting building -11 ij^j^ uU UjL 
^ LiUxl! UUjbU bjju Jj BIM for exi£ting building -1! SjU j^ Ubj! ^Kjj jUj 2014 dept. Of informatics 4 jjU! 

# U1 AIUjj! ^aJJjud 4u uUj j BIM -S! (JJJUJ 

.U3L lxj Lgi* !iii g_£ u^ uUj! jjjxj LSaLl! j BIM for exi£ting building ftiUU sjLj UUa j! JjL uaLUl! ^Jj 

^jLUlt <^i BIM (.5^ S-$iLt j ajUc. 6ijli jiK! (_^& U ?BfM <—s tiljjji. U ; ^jU j^c. 

J£LU i^j ^ijUt (_gJ! Jjjjl! i*jj ^jjjA U.jll! oi^-S l_jjIUaI! Liijl! j! (j! UijlLl! aLjUI! (_g-Sc. s-Liaal! <^& 4Uaj Jj! 4jLc. U!ji£ ^-^Uua 

6l KLU aj! jjij iijjj full coordinated, zero clash u^l ub^lt u*j ^ ^jj 1.5iULi ^i! ^Sjjj 51U BIM -1! jSl jjUU J ^-U Sjj!K 
BIMfUjjj SiJia. 4Ljla ^alxjj V liUls tia. Sjjj£ (J£LU (^Jt Lii! (U^! ^ jjjjljll AiJjlal! u*iaj £jjj jl t4_jjjSjjll iLjlal! jc. jjj£ 1! (jjil! J^ !i& (_gjjjjj 

?£jU1!j& U 

?BIM -S! Lg_U (^jl! u jUV! J^lUl! ^ U ; ^oU j^ 

uLUIj! a-ia.jl ujU*us cJaxj V ^LjiVt J£ jjj JjUjjIIj ^L^j jUUl! uaLaU^lS 4-jjjlUll UL3! LijU <>l& 2AU coordination -1! 

1 QjmJ ^jU^> JjLUl! j! Ulijl tAjijlijl! <Ljlal! jxs jjj^j jij! <iKjl!j ^ajIc. Jaxj ^jxU! workflow ^ jjfLj j^ JS^jS^Uj jj^JIj! 6-ia.jl 

.Liijl! (illi£j u <aj\l<^St (^i jijj U>g Jais uaU-juj! 7 ^S-Ujjuj BLM j^J uaU-ij! 

?SijUl 4-jjudjlL !iU .4iKjl! j Li3 jlt ^ 4j| jjAxs jc. 1 UKl ; ^jStn j^c. 

.4j, jSqlSI <Ljlal! ^ui 4ijlU S_g_jjj -i^.jj V BIM fiijU! J’uUa .^a 

?jjUljj ^al liUal ; j^C. 

jja3j (^3 jU (_]£LUl! jAjJa j>i cLiaj! BI]\4 (_^ Usl£l! 6jJaJ! Uil j£j ^aJ S jjuoajl j^L l (2^x1! (jjjud LiLSi li^. DJJJ^ (_]£Suuia UlSiA ;^>ljua .^a 
j!j tbliL Lijjil! (^i 4ilaU <ajjlaj BIM -1! jUi lia. %jif ,yjlUL (^ia (4ij*_xs J£LLus i ju * n ^ajI-ijI! LU BIM for con^truction ^liUd! 

.ijiiil! ^ liii j! jxs (JjJaSt ^j^v-oMS (_gljV! cJ^.!jU! (^i 4jjlaj 

?^jjjj c :> n^j blU 30% (3^1-^ ^jjU (_^i eijij iil JijSi cJ& btU ^jjjUJ! (^i BIM U!jU lULU! ^ii! Ui£ ^^jU j^c. 

UjJ^V ^ JJjUd! ixJ (J^£! ^al (^ KS Liji j ^a£j Liifljl ^a£ Lll (Jj£t jt Sjbixj j£uus t0 U&L (^ (_-,g*s* 1 JXn ^L’LjA j ^aJJ ^ jJjuL (jijc. L! C ^jla-a .^a 

(^fljSKjll (^sjLU! JajoijiUlL 

?ujUs uVjt 3D , 4D, 5D ^juUI! liA ; ^jU j^c. 

!it V! Jjj^aSijl! 6 iA (^i JU-ii j! jl JjLUl! jt lUj*j Lij! c4iKjl!j LiSjlSj J^xj V j£l BIM for con£truction lU*-* u^ .? 

LiSjl! jc. jlajl! (jjaiu 4liUjj LiUjjoij ^! ja.! ^jjjuLl! j^i (jjajxl! c^jjjuLl! jc. Jj-ua&L J£jui BllVt J! ^UiU ^aiSt L! j^l i J-<iC. (UU^ aijc. jSK 

2LKj 3! q 
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?4 m x> CjIc. jjjouJ ji ^guijojj jl jL djjj£il (_£ jUa.1 BIM >i! ^jjUuil ; ^jLui jac. 


^ jJjuLaIIj ^jjJajxil ’ ^U-a _^a 

?tg_J <-l£jLu) >i! Clj|jUiJjA]| ^&l L<4 ?C1 jIju4Jja]| jc. L—bft]£j -la] ; ^ajLul JulC. 


BIM for jl£ Lai*j >il ^-LuiSI tD-Uljij BLM -Sl jc. ^ai£ij U£j BIG-5 jU jj >ui ' j>» L^_j3 ci£jLui ^i]| luIjajja]! ^aI 3-2/Lua _^a 
Ul L$js c£jLU BIM Lf jj tdUA jl£ <L3j t jjj^U 9 L£j djjjill ^ BIM cp l£UU <U£jj jaj y& J J jl£ ILaj Kuwait 
-]] road map ULc;j ^g-UaUil jjaux*j j^ui SSH <*-* lUjj £]1 <*-*Li. ^ jl£ j-<jj>j u^ij ^lj Jac; jjja jl£j uj^^ u*U u^%U!j 

Cijjill ^BIM Implementation 


?BIM Jl 4_iaU Cljjj£il ^3 A-sLU jjjuil Ja ; ^ajLui jac. 

# L_JC. j-d J£ulj Ujj 3 ^aJj]! <Ja.-lLui AjI jXuuilJ i_JJjxil Jj-Jl J£ J UjS J£*ljj 4 "^U-a ^ 

?dj_jj£il ^i BIM Jl ^jjLUa ^a! Ui ; ^jLui j^c. 

^aJ jUajjuil ^-SjuJjuua 6Dj^_ail ^AjulLuuq i 1-la jUmxi j£uudJ BIM Lg-lS (jL L 5 ^]] ^JjLubUl jui j jlAxil ^AjudJjuud tdjJj£il jUaui »-!jUua _^a 
^^juiJjuuq ^jj-Q <_5-3 j ATO ^-JaJ-Q ^ t ^ (_ 5 ^J > JlUiUl AA3jia]| ^il dIj*-]] I jjiajJalj UjLa. j]]| ^9 Sjjj£ (_]£Luui UJJ>W Ia JxJj 4 _Luj 6-lU BINf -il (J-fUaj 

_lAljjui UjBj -l2k.jjV (JJ^.1 (_>Uu4 (_ 5 ^J AjjLuil jualjxiVI 


?jA Lq LOD jc> 11 i£ ; ^ J jaC. 

(Level of definition or Level of Developmentcs^o^' jl jLLj Jl ^ILUI sjLU cjlij j*j j sjU£ cjLi^ <! ; r-LLj, .<» 
j^.jj Ja ?LlLaJI <k.jjill Sjjjjj (JjjUI Jc. SjjjUI ejULullj ( _ ? jj.%]I (JSjjII Ja Jl j*JI ‘Geometry + Information -II £- ja^a ^aj ) — 

J + j O ^jl 4 ,\ . .i'l I - K dlLajiJI jjj (JJjoUJ 'j JJ (jAj (JjXjjjll Alji.jjjl C-LuU'JI <kjj jl aj ^ . -V,H 

• BIM (j«jjj Jll ^ljUI (ul gU, L i^uLa jjic. 

BIM Managementuc-' jLj( AIABIMPRTOCOL) Wjo=>UJI Jj^jjjjUI j( PAS 1192 ) CiLLu jJl Cjli^>l jUU U; j 
.ulliJo v*jjL L j -a . ^Jic. t naviswork <2*3' ®jCVIj jjSI t Robot (U*j (j - a . ^t' U ei»i£ Iil t Revit < 3 **j Ci'U (^LiS Iil t t 


?BIM U' JLjj ^ jUJi ia]] c i VUjx-V , i La ; ^aLui j^c. 

'+y L=+jUj jUaj JIUj eiijjij jjJl jLjll ^jjII JU-j S jj+iUI BIMARABIA ' jL ‘<U' ^ Uj Ijjl ikL iJ jj ^oLua _^a 

j J^>S a' 1 SlUj 


?4uuiij jJjiaj -IJUUj ^cui JJ ^ic. (Jmxjj ^aJj]! (_^i CjI jjjui (J^C (juaaul] \ ^ ^jUuaj]! La ; ^ajLui jaC. 


(^lijj tU] xuj ^aUjUI (Jxaii c_fl£j 6 Dynamo or l£u 4 _a»Ajj <*i (j^uia jc. ^cml jUI ^i£i c_L£ ^ixii jl ; ^ijVI <lajA]l ; ^-iUua ^ 

jl L_±ajj Sjjiaail iULc. j (^iLc. (_^jILuia 4 _La.jA j BIMi Management (^ (J£*ij ;ij\'M 1 <ia.jA]| ^UjuiV! c__ixuua! <£] lLxj <Lt_ajj Aiijajjud 
ciiaJ jj£jjui BIM Manager uj^ La-ijc. <jV l-ii^. ^a!jUI UjUia c_ijx j ji <. j^jj l-iia. Lgi -ixLujj jl c j>jj <_^ijVl <LajAll j* Uixj/ iri jj£i 
LSjij L^ij(Employer Information Requirement) u' BIM Manager j BIM UU jjl**j j-aLU 100 ul-ij 

i_AoLui (^gic. ia3La-j C_fl£j ti-iLil 4_La.jA]] (Jfljjj La-IIc. 1-lia. <Jj-jjUl jjfU <>£> 4-La.jui! oiA \ g ^kLi^Ln ^1\ UjLa jlxUU (J-jjU! J ( -U]LUl L—il JL>jj 

_<£] JuAaj (JjJjui (j£*JdJ (JlijjVl (JoLa. (J-j ja]I 


? BIM <Ji (_ 5 ^ ol jj£jj! jjjjuia.Ui (jjjj-jj ( 5 U! UjL^Lail ^a! La ; ^jLui j-<ic. 

,)jq*n‘ 0 x 1,1 <— fl£jA a\1 j£i 6(jja3jjjui jj£-j c^'V <jl .vfic.1 Vj tl-la, S-lia, Ujjl£ 4 jjUa\ 1 Uui-ljA (_^i >iJja-jj 6jjl£-il ^aA ^a! ^^Uua ^ 

.tiliLuj j ^ BIM UU 

j Ajj 3 Lgjl jxuudjjl L^jIc. c^i'ac. (>i! ^a! jjI! ^a! (^A La ; ^jLui j-<ic. 

.Revit / Robotj lU^VI ^IjUI uj^' uj U 1 ; ^ 
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?^c-g! jjll dJA jajjj Ufj)Lill (JIa-a (ja-li ji Jjjj (juaaoudl djaajuoj Ua ; ^jLoj jac. 

(Ju^ajii jLL-$ BIM Managcr uj^ u! jk^ ^u^u^H ^c-L ^ <ja jaII uL-U jfL ^ljl c<-oj1xa 1I Jj^a jj Sj-jSj Vji <Llj& -i-La ^ 

# tiLoaJ^Jjjl jLjLl (J^-jlj 1 -lia. LojIj-UL Iaj! ^ jUaJ-<U 1 jlA CLu! (Ja t! jjj£ Ljg cilLa ^LLjjaJ ^c-gLjjI! jc. ^ic. 4 j-U (JjJ;J (Juaauudl <> 4 jLca 1 ! 

?L^jjoajj ^jI! ^LjjUjVI ^a! L<4j L^j tiLlj L<i RICS Sjj^ Lu-ik! .Ul; ^jL jac. 

£>i& t ^Jaia jjc. <%jlaj(ElR j BIM Execution Plan) ^Lxli c L ^ LaL uji c_flj*j Vj L^j Ja*j ^! $.LLVI ^.jjj SjjLI £>La ^ 

\ $* . vVLn ^^Lj LgJ ^tandardd! ull jLjj Pre , Po£t W^!jj»j Alj^aij Ljj! jj! j* BEP £jLj ^cUjja-* JkLj UjL jUajL! <>L ^ jL2 s jjL! 

n ^j 

?BEP-S! jA L ; ^ajLuj jac. 

BIM for con&ruction / design / FMjA 2 ^j' Jj^ ^ ullLl! cLUkL jc. SjLc. ^j EIR c> j! Jja Lgic. ^Kjj j! jjju V 
j JaxI! ^j jjjj ^LLl! workflow -1! ^jj !>L<i ^gixj ^RIR J! L^js ,iqi*nu ^ill JaLl! jc. SjLc. j BEP J! tUjLALiLl! J£ L^js <ajiij uILa jj£jj 
-Uxll lxj j^lj Ja^ J^A uj^ ^txJ! JJ .-JLjI! ^xjj UaLjll Jjs jjcjj LJj jjaxJ! <Ua*j £* jjjAll J ^* o u» ^L£j common data exchange 

# jj£! 1 gLjj^aflJJ !jjj 

?c_fl2^LJ! A. IL. LJ ja.jll j£-u -Uc. AjLaj ; ^ajLuj jac. 

<1L. EIR -11 ^ja.jl! Juail Llj jjL*j jjLl! j-aLuL^U review , validation J^! L ; EIR-U ^u ^Lk LLa jj£j Lu^ ^ 

nj L_jjLjaj .i^,jj V!j jj jj-iJ <laaj Ljlij V j! juajjLl!j EIR J! ^lill LLLil jj BEP J! j^l 6 l_a!>LJ! 

?<L*j ^jij ^LLj validation gJ LtLH ^ai ^ L ;^jL j*c 

^uiLuj Jj^jL! Ja # juiiill JjLLll <ajLlL ^jL ^jAxuaiil! <._iL^ ^BIM model jjjLj <Ljua j-<4 JLajjV! ^Li ^jjLkll ^-^La 

(jLl! ?(jj^,V <Lj^ j-<i JLaL^U j&L, JjjjL! Ja ^! EIR jLj Jj^ jL! J& ?-1 jjj L (^glc. LlLl! (Jaaaa. Ja ;<1jjuj! 3 JLi! <jLijU c j&L.j 

# L!jLL.! (ji aja -Ljjj V ji C ^ l'SJ J-aLuuj! jjic. JjjLl LjjujJjuJ 

j 6(jja.V <kja j-<4 JLaLV! Jj 3 validation Ja*j JS L .L .ia.jj V J£LL1! j-<u-a j^j ^LaiVL uj jii£-a Jj^jL! Ujjj£31 ^ <1L. ^ !jIL 

.data, coordination, geometry i> FM ^U JtSjjVI Jc. 

j-iia. diLL-aL ulj-<i ,Ll il ^LJ! ^jjjuIaI! ^^jj L-iic.j d!jjj£.U1 uu Jj! j! JjLajj ji ^ iJii ; ^jL jac. 

Li ^rLuJ jl L-a 

A x>jq\l UjLjLL! (^g-L J JJ^^ jl J^Lj ; ^iL jac. 

^JqjL ^g-lx-Qj LLjA *jj^U! (jfL (jil! j£l jjua. jLai L^j-U jjjLI! ^L^j Ja»j ^jI! <Ljlallj jjjLU ^Ll! Jj^ajj LjV jua. J£ Jj! L! ja. ^-ILua # ^a 
UjjL-xi jjLj LJ ^La-a Ja*jj LjLj^kl!j 4j^jil\^ilj ^jjLjuU!j aJ\ LiL/l a xu.iig II jc. ^.i ^a.i ji ^j-ui t jjjLI! J£ j-<i ^jauulil! j ^cL! aS^ 

BIM Arabia JL jAu-aj 

^jxl! jlajl! J£ ^ 4-jilal! ^iaj J^xjj BIM Arabia jjil! jjjLI! j-<aj Lj-Q jjalLudjj 6 jjj£ Lj! j-d LLui jjL M ^LL jl ; ^jL jac. 

jjjj! jj^ ~n a\\ !Lj 6 jjjuLjl! c**iajj <_jjuojjill AjtilL j-jc.j LjLujV! AJtllL j-jc.j ^LjLLjV! AjtllL j!-jc.ig j ^jjc. j-jc. 2,3 Lju—al jsL L-i^. j£Laj Li! ^LL j! 

\ g*L> jjj ^jiil UjULI! AS kc. V jj-lxJjaa-d j^u ^^.JJJ ji -IjJJ U^ 1 ^ Vj (jij ^jlalL (J jj3 

?jj£i jjjj (J-^J^ Lljjg 'S.O ji (Uji L! Jjujjl! (^i Aj-aj-ajjL j!-1j Ujjxlaj! (Ja »-2-Lua # ^a 

A-uLaiy! Vj Ajjaijjill c__fljc.i V Li jjj.-a.A-a.jLLj ch^’ ^aAj t^-jAjaajll j^-lj Ajjxll! L^.!j-<Ul jL.!j Loakjjll (jjj^ Lus ; ^jLoj jaC. 

.BIM Arabia ^ a£jL1l11 (JjjLII j£l jj jaJ! jkLdl! j <jc.La. Uj! j j^xi 1 g 

# jja. (J£ 4All ^lu^ (JJjSllJ Ull (j3j-<i -jjg J LL !jLi ^2-Lua # ^a 
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LS*JJ* U^'j* 


.4jj.la. Ajc. jll 4 ajJ AjluSc- 6 jjx^aj (.- 1 U V^ Cluajjll l aL t_a3j -U.j .1 

Ci!>l£.JU ^jjj ^jjII j jl£ll J£UjjJ (Ja. 
.C-lgjjVI j«^jjll AjIjC. ciLujJj U.ljc. ^Lj^l ^Jakll 

'4l 1£ (JSl jjfL «13 ## (J^aJl 4Jjs«i cJaAb ^aJjll ^alsU j-<4J jl Jiijxj cljj£ 13] 
# LLxk La ^^juo tilL^S c jjJU-£alill <j!aC- 1 131 

.djjlj ^aSj = lUj^Jl X Ail^jll X <C.JjuJI 
.CjjIj ^aSj = AS^II X <C.Jjudll X <U.ji]| ^ljL.] 

.*Lj*£ll ^UaLl ^jc. ^ajjll £A U£ll (J jLudJJ 

\ Ll^k l_j£jjj U’VW jl ^JJ .IxJ jkjj jl 

.1 jjujI ^ll j^ (Jijjja tgJU. (_g-lc. l^£jjla a!£jou4 Aa jllL diiU 13] 
(J£LLi L1 0 jjjl I g U ^i ji (. aVi jli <U.jlll ^i 4 K >U c**i.wj 13] 
.^judjl (JjLuj j till j^JaJjud I^slS t(J^lij till j^JaJ <^jll Uxkll (JjLojj dljl£ I aq x> 

.Uaik juuo lJL^ 3 46 Jaix.” judl Jlijj jl d )* JaJjudl 13] 

.“save” in hand better than ten “autosave” on tree 

£~a bjla i j u vl (Uic UosJI ^Uja J\ Fatal Error UiUll LLiJI Ljj^x. JUlxl j] ; CjVUIxVI ^i <_^j& 31I ijLuJI 

.^j^x. j>4 ^ujll 6 ^lc.y (ih-J ^LlJ! CjS jl! Ijt^c.j £■ jjLJ! UlLJ! a_iaa! 

. j! jVI dj!ji a*j j£l revit 0 *Ljj <Uj| jjl j jS 
.l^jUl! jua <c.Uj Lisu V] cJLl! ciiliU ^-LUj jl 

] ] J^jLujjA j Vj .. .^jULujV! jc. ( aSjUjA j ^UjjjV! UdUjl! (JjU_j V 

\ g U jjxjlaJjujJ jji ^UjLjA ^Si j! jju^aV dllflJjl! j>4 jjjjudJ! 4 KJU (J^. 

.U13 jjljLV jj31l (^iLll ^uujillj jjijjma (JjjLI! j! jjljL jj31l (JjV! <«_ajjmal! ; jjjLI! jxi jUL^a ULa 

.^ILua Cllifljj (_ aL ^vlual ^-JalLujjV 

.(JjjUjV! j-<» I ^sj's jU UaUl! !3 a ji Asu Ujs c. at__fli jjuj ? <1 j^ kk\\ U jlldjVL 1 ^-2)LuaJj L_flLujj£] dc. 

Jjl! (^i UjjLjuj jUa] j^jLL L_fl jjuj3 cIjL-LL ciUjjS (. J.lui jS UjjUuj jUaj jUij! jL (UujJJj CLjU.i 13] ; jjjU <JjIaj 

.JU5! 

.Ijjjuj 0 jLj ^^lasu UjlilL! cLUi jjIIj ^aIijuj ^LLj ULLulLJI cLUijlill ;djUijlill ^JUjjII jjc. jjjlill 
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24th ISSUE BIMARABIA 


. jjJalud Vlj L — \JJJ^ ^alsU 

.VL^* (Jxjudll jJalLd jjAaIIj (J^jlJjouq ciijl jjVI djjj jl ^llafl]! Uall! 


.(jjdJ Jjat^ fijjjj ;L33 (Jjkjj (Jxuudll i jjAaII (j! (jjtjjujj^U (jxa jll JJC« jLudllj 4_Djudj]| <Lj3aj 4_auua ^Ic. (Jj]Ul 

t ^kVLudj<i ^gll (jjlal! Jj^L‘^ I > >jc.Ludj <KjuLa (jjj UU£ 

.L—Lalxuai Lajjc. (^jjfij ^al IILU A^Jjuj -lajJ V ^I JjflJ jLl.V! I jjuAj V] lUjjjLj V (J^l (jjjjua3! 6j£l 

/‘Lili jisj] VIIT lLu j*-Lj jaJ V” ^-jjc. lL 
/jjJajudUl Uuajl ^Jaludj V J (j^ajLuaal! j jlsuVI (JxuudJ V J (JuajJu^alL A (jVI (_^I^ L_LudVlS Hnd ^ Jk^iI 'N 

.(>U< j£i JaJjudJj (J^uud JJjudflj ^I jJjVI ^CuIjjj] 4_dUjLudl ^aLC- (j£ 

.(jj^-l Hajj Ldjjc. >>> dj£j ; ijudj Xref jj> q ^ ^UaiLudj V Lijjc. j jc.Lud 

Lj^ AjLc. (jV AS^I JJ-ftjj (j-o (_ 3 -J*II ^jjGJ (jl (Jj^jjudJ 
.^ajJ ^gjlj ^xlLud tgj! (jj l^jjlc.V C-JjjlajJalj j-U*II CjULII (jl jA jjlLl! LJjjud (jl fcj]jjL-d jfij Lojjc. 

.»1! > l§jji]l >31 xref -Jt ^jLxi... <_$>! s xref Jl jjIj xref ^^L^I > ciijlu Iil 
.<j jjlaj^jU 3 jLSS]| Ijl! (J j^j ujj^. (jjjjudx]|j l^. 1 jll SjxU Ljjc. l_a jj^ jl£ jjVI <.. Ujjc. 

.^IlLiLudl Jjs (^jlLII <._flLII jUjl Jj^jjudj ^U.jludVI jjjli 

.^ajj]| (_5^L £ jjuj! ^uud j]] lAa.' (jL aK j^uull J^dC. jLudSL LLjJ LjILj III Jajall jjjL 

.1 j£jj<i <ji jjj-UI ^La (jIII jja.jll ^jJIjA jjujjl Ja»II (jc. <ji >bj (j 131 lj^.j3I ^jj3! 

.4_I! Lal <!Ludj J£ i j ^j 2016 jjj! ^aLu jpa J^uud! 
. Jju-aflJ (j! L—LaJ (juaUl! cj]]j 6£.tjj]| cjjLdjLud LaJLojj <-** v*w ' (jU! La L v W*i flj jaLj jlljA 4 a )n \a J£ ^3 

.<C.|jl. JjLaJ jll (Jualuud Jj. Ajj£ (jj]|jA (jjj] ^aVtll! I jA L_jl£ 1 J.l^.1 



29 


L-yiji/M) 


















U>! 



R core 


' ' Q ^ n ^ 1 ul\i 


j ^c-lj U^Luu 4 W uj^ ^-sj^ >3! cjUa-jljjlil! ^ai c> u^Ijja (Augmented Realityj^jJ^V^) Ju*-^' ^'jl' i> 

<a.j-<4 <jI!1aj UJ^ji AjfiljJaj LjL<4jixu4 jijU A-iijLaJl ^a-lLjjauU! <JJJ ^i LjL<4jixU!j A-jjJalJjflV I ^Lud^VI JatLujl ^lc. <ajU 1I U^jl jjSjII <jU AijJXJ 
^Lud^Vlj CjU jkJI £o4 (JjLljII ^nuhaII ^jjajjujJ 4 JjJaljjfll Ajjj ^3 4 jjjLaJI ~l juj^VI JaliLudl ^ic. ^jlLl! ^^>>|jj£^| ^| j]| >ajajll ^ic. 6^1 

CjLujuUIj ^ul j Ia^Ilju^ <>1! 6u^^VI (j2>tL. (>j! ^£ill L-LitgJt£ LIjaj^ Cjjt^! $.! jjuj Sj^-^I S-ic. (J2)tk (> uu*-d! ^i!jl! ^jjJaljjaV! 

pUal ) ^-ULU! £$!Jjl! -IJ-laJ ^Uaj£ L_JjujUU! (jl^Ull ^3 U<4jLlU! UuajC.j cJatLujVU Lij uijJ (_£U! ^u’lll ^aUal ^aJaJjujJ Su£_^.V! ^U^oLU' 

6>_^.l ^lc. ^lU-ILjjuj! u^aj C uJ <jljA -IJ-laJI t Lj\ ajJajll (J2)tk (> I ^ »x> (Jc.liU! ^aJJ dLjtk-lA^ 4 L«ojj]| j JjJjt^llj t( ^-ULUI ^uJa jjU' 

t <jj-laJ! ejljb^VI Jais ujjjIj Lljja^U! Sj^-^V'j dj^UUj-U! 



L-jtxl! ujjki <^iU! ^jjj lJjxujj ARCore tg-^Jj Augmented Reality Jl <ULL APIs u'* 1 ^! J^u^ jU cijjk! 

ARKit ^ Auajj jjC. (j2Ac.yU (Jj! <£ujuj ^atjS -Ixj SjlaaJ! oLA >Uj t j j*--U! £$!ul! ^C.-U LjUjjJaJj 


/https://developers. google.com/ar 

6>_^.! ^gic. (JjlaJ AjSi L-LiljA JJjJajl ^JU^U4 (jc. Sjjfl -Hj CjJa. 6ju*-U! ^LIjlU lIj! jiu j -Hj ^aJ^J >i3! Ljt^jjaJ! (jjj (> (Ja.ja. udxjj 

^l (Ja.ja. ^xuj dllilj t^ULU! jhj" U 4 U 4 J 'j-lj-la. ALjjia j jxU! £$!jl' ^-^Uj .j j*-U' £ 7 ^U^ L$j"^ A U^U*^ j 64_xaata. jU-Ujjuj! 

>c a!jll ILa > o'jj j! L<4 ujjuUjI lj! j-iVl 


I_uljfiLu 
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'jlar-uilx.tiVI 6 j^aJ jjC. jJaill jjaxj c jjjjAjV! Sul j^J jjxAll ^s! jll <-**Aju3jJ ^Jc. S,jjjaJ! jjjlajll 

<uaLk CjLLU cuj Trll^J , Jlll TpmQTl axjlj t du 


I ^ mL jl ^J! J^ja. djjLujl j 
lAAu-a! auJ ^Li^J , _Jjl Tdtlfrn aijlj / iLa lIAj-llU 




^ <jjoijj j U j* ^^iluij Unrealj Java/OpenGL, Unity jJI lIjUJ j jjoi jll clI£jj^ ^ Ja*j jjxJI jitjll J^j^ L-ai* 

c .n ^i J^UjJl l illL j L JJJkJ jWxill D^ljJaVI CljtjjJjuUi JjjflJ C^tjjulVI U_flJXj ]|j 4-IaJauJ! Ajjjll ^-3 L_fljtg_i! IjJuiU JJC. JljaJ! £_JJJ 

(._Luo£i! Jl AiluJaVtj tAijxl! J^Luiua j^jJa ^JLLjjuuJ! (._flj 3 j jtLa jc. (_fljui£i!j! J£jaJ! ^xjjjI (_fljtgJt ljju.ll jUxlui! <*USV 1 ( 3 -L> ^jjJal! jjjuau. 

^^aJxjilj ^ulxj]! (jU -^4 ^i Jakj.VlJill CLjtflJjJajl! jua lA JJC.j A-iiaV! ^JajuiV! j)C. 

L jj jjjjLxiW J_a.tju. jjlLui ARCore j j*-J! ^s!jJJ L^auuaa-Al! SjjjaJ! a *«Vi Jl j! dujjjyi (^^Jc. t^j a > A 'sll <jj-i<J! jjc. JIjjuJ! ciJts j 

64_1J]| (—flj! j^J! j-d jjI jjc. ^Jc. l^U ^ljjjui diSjl! (Xuij 6^cjjjuudtjui ju. 38 ( —fljlA j JIjjuJL 4_uaLaJ! (JjuIj (—flj! jA ^Jc. jl]j ^jJ! j^ 

.<jjaU! 6jjfl <jLgi Jjku jL^ jjjx. 100 Jj RCore ^L^xL. Jju^jj <^j J^j^ J! 
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♦♦ 

^ull jj£j Ja 


AaSLa 


juaj cIjjjjuj ^Ltl! Wq\l djl^jjuj L&^ijj C5^ ^-j jLuuJl ju* jjj£ .j-jc. <SL^J \ J j Vi j^Li. j* !<JjilU 19 ^'^*JI ^i jjLui JLLd ^i LLd!jl£ Lj^i! j L£ 

CjI jjuij-<JI jl UjI j i JSLuLftll AjjoujjII l_jLjjuj!jU \ *J JVij LiLjj ^^Jc. ^Lijj tL^jjuJl ^j!.J! JjasU! jil! (JiLuuJlj ^Uul! (Jui!j*J ^LU! ^uuuJ! J!jU. 
<j^jj (jJ3! j-^Vl ttU! jjuV! <Jja JjS j* jj'iiJI s-Lj! siLc. ^LLxkVl <> *\ Jri^l i*^jViJlj <j3UJ! j^J!j l_luiLl<J! cU jl! jjUxli JjasU! ^UsjV 
J£3 l_luiLl<J! j^a cJljJj jjjJuJI ^Lgil! ^jLulJ! jU V! LgiLLu^! ^jj jl Uujj ^UJ! ^jjUU ^i c qJKMI SjUjj ljIjULJ! <. juVi jil! Ja*J! iLtc.] 

a .jqVJ! (Jjs djljljSll (JjJaal JUj! JjJ j-<i (JjjkualiiJ! jui j^uui j j j£\ ^i^j j! ^UJ! jjjuu^ sUa. Sjjj (J^Ijjg ju» a1^.ja 


jil! ^UJ! J^UU ^a! ^gJc. cUjxjj Ujco .^UJ! <c.Uuua ^ JjuLU Sj&Ua a qKM! jjUJj jjULJ! <J! jj V JJj^aJ! SjLV! l-iJLjui! ‘uul ju* ^c.jl! ^^Jc. 

jj j£ ^i ^UJ! LiL^. lj j2»-J!j CjLuiIjU! jj -iiAsU! jjsU Jjj^. t^lLtl! <Jj^. j^ajuuaaJ! !Ja ^i ^x^jj jjjuu^L ju» jj£! L*.^.!jj (JjjLk jj Ia jjJaLL dua 
Jjj! jjuaJl jjjJa ^JjLuuJ! jLai! ^aJJ j! J^Ul! jj <j! ^gJ! IjLuajJj 6 £.Lj3! JJ^Lj 4aKjJ AjC« jj jj JJJ^ ^Ujjui! LiL^. ^j^j jjp J ^^l^Ul! J Jui^iuJ! jl-lljj| 

1 qj» <>> p.lU 1 * 1 $ Tklj lc. jjAj 1778 U^^c. ^JLJ!j L$Jjjjj ^ii ji3! ^UJ! ^jjLUj jui /63 j! jU! tiljJ! Ui! Lj£ (Chimwaso, 2001) Lqn<u SjLiauJ! 
i jjjii! Sjj ^ijj ojjjjuuJ! Cj! \unV*Jl JuLa. jui djjj£ CjIjjjsu Jjjjujl! j ^UJ! <c.Uuua c jUin .(RICS ,2011) /40 "Liuiij Auil juu<Jl jjLaj Jaju jjj 
^L xJ! j!4? t-allLj liiUj3! <cLl^ cj! jjUJ cjj^ (2j 1) Jjl^J! jU .(Egan, J. 1998) ‘Latham, M. 1994)) cjU1a*3!j Ua.jljj£jl!j 

.CjliljaJV! ljUjuj! ^gk 4 jUjj 3 ! 4 _^.jI (jlasu Jja.j jc. uUaa 


# ^JLJI <Jja. 5.UJ! ^jjLLa L_fljll£jll jjlaj l-iUjujI ; \ ^3j (JjJa-Sl 


Country 

Reference 

LjUujJ^! 

.U.A 

Faridi and El-Sayegh. 2006 

£jja. jjc. SjL] jU! SjL] c- jjuj ti-ULtl! (j jil! l!j!jL$ui juaaj 

South africa 

Hanson et al.2003 

jjljllal! d<vli£ ^aJc. cjuwtl! jji < q* . 

Gaza Strip 

Al-Najjar. 

< kstuJaj tc-Ljjll *Lji UaUII iilUU! i j! jjujV! j!jU! j^** 0 j c j^l! jLic. ! 

jU! Sj! j 

Kuwait 

Koushki et al. 

/fijJaJ! jua^jj 6 jj£3LU3 AjlLal! Jjjlll t jJJstjl! Jjq! j! 

Indonesia 

Kaming et al. 

^jjjUaI! Adiu 4^jJ 6 l1iLlo£ 33 jj3U! jjc. jjJSj i^auJajl! 

India 

Iyer et al. 

jjLul! 2ja.j ^aJc.j tAijstuJl (j^aaj jjjial! ^3 ji£jLLd! jjj ^ljjuall 

Thailand 

Ogunlana et al. 

L_fl! jla! jjj (jLuajV! Jc. jc. 4u^,U3! (J£Lula3!j tic.Ujua33 AjlaLl! A_ml! s *<a» ♦>! 

^ jjjUaI! 


I_uljfiLu 
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Saudi Arabia 

Assaf and Al-Hejji (2006). 

jjj <Ljla Sjj3 t^jj^l jxjuilljj c-Laxll (Jj_i t^jLuJ! JJC JaJaajllj cj!jLl jbuuil 

cjlc. jSjLI JjbLJ t.UqnllJ ^a-uu-uajl! 

NIGERIA 

Mansfield, Ugwu and Doran. 

4_Lj£uJ1 jjc CjLjjuijll j i J jbll JLc! (^i SjjaJI juaai t jljLl jLuuil c t i\Vi 

Korea 

Lee (2008). 

Jjjxij Jjix-Jl jjc jjjSjII j pLJl c.Lj1 CjlJjj-Lll 6(_Lxll jUai ^ cjljjjxill 

^JJjUuJl ( jJLi 

Las vigas 

Pramen P. 

juxjII j^ljlj tjuilall 6(Lxll jUai i^Uuuajl! Uab. 

Ghana 

Frimpong et al,2003. 

t SjjjJjuuJl jljjJl t^jjVl JXjuJIjJ ^Uaxll (Jjdi t jjbll 6jbj (. b 


2017 ‘ jj La-bl (JjLj ; j >. 


# ^11slSI Jja. ^jjLabd ji^Lill L_iUjuji ;2 ^ij JjA^Jl 


Country 

Reference 

LjLuuVI 

Nigeria 

Mansfield, gwu and Doran. 

ftjbl s b ->> iAjji-JI jjc A qKlll CjljjJaj cLuLJI jjc ^xi-JI CjLiSjj 

t jljuJl jjaai j Ojtoll 

Malaysia 


cellLJl cjtc jiju LliS ^jc t^a juJl 6jbl pjjui g. t unLJl jjc JaUojjll 
pLiJl 4-L.JA plijl c-Uab,Vlj t(— flljlaVI jJJ (Jjualjjll ^a-lC cjljuJl JuaAJ 

Las vigas 

Pramen P. 

t ^jjjuuJl (JLL^ ^ajjtll CilSjll jjjii 

Canada 

Hartman and Jergeas. 

.jjLJI <JJj-uajll t jjjjJall 6(Juaxll jUai ^3 jldxill 

Ghana 

Frimpong et al, 2003. 

j| jjJ! C-ljjj jjla c2jixll Sjbl ( _(Lj^uuJl Cjlcji-jJ! 

.U.A 

Faridi and El-Sayegh2006. 

jJjuuJI j£_uJl JajLbjll ^aJC cCjLjjuljl! ^glc Lsl JjJlj j|jcl C-Lj 

(jiaLajl 6^3 jaII Sjb] C-jjui 64_Llxll (Jjill Juaai itJlLJl jljill jLjl c-Lj 

t 4_Llxll (j jill Ajjiii] 

South African 

Hanson et al. (2003). 

t (jjljtLJl 6C-ta£ ^aJC 6(Lxll jji (- b )>>» 

Kuwait 

Koushki et a. 

(- b >,>» j cAjiUl Jjl j£JI juaAJ tjlaLll ju jjb.Lill iL-buiLJl jjc JajJabjll 

t jj-ual jjll 

India 

Iyer et al. 

jjaj ^_lC.j iAijxuJl juaai i^jjjuuJl ^i jj£jLuuJl (jjj ^ljjmal! 

t jjLsCil! 

Thailand 

Ogunlana et al. 

t j|jH juaaij tfijitxbJ! (—flljlaVl jJJ lLLLJI tjJJxlll jjiI jl 

Saudi Arabia 

Assaf, Al-Khalim and Al-Hazmi. 

^a JJUljll ^jLujJ 6(_Lx11 jji (. ix ->» t jj jtLJl ^xijll ^i Jjj-Li t JJJxjll JaI jl 

4JU£J Jja 

Jordan 

Al-Momani. 

(_fl jjL t^a-UUuuajl' (_ ‘ >> i jL.Lq jja j ^ ^jLuull t juifllall (. jJJxill jul jl 

t 4_x3j!Lll jjc £3juJl 

Hong Kong 

Chan and Kumaraswamy. 

tuJlLJ! jja juQ cjljljill LLjl ^.Jaj ^AjIc (_flljjuN!j jxijuJl $jb! juj 

t 4_x3ijlJl J^C jX3jUI (_ fl jjL 


2017 < Lij. jj <L.L1I JjWl ; jAju^a-oll 


j^- j-^LLkil (JaxII oilc-l (jjjj Jn«\ jj.ui.jJI s-bl ^Jc jjjUI j A_1 aAVI (j-<» 4_^jj ^lci LgJ ^Juuuajll (_LLuui jl S.LJ1 (JLaC- jui -liUsJl jjc-l 
^gk jjjar *l\l juil jl L-Jla jjI jJ A ba- jLo I jj£uLj # jLLliuiVI L^jua ^i AiiA (jjiLaJ ^»jCj ^ jj.ui.jJI e-l J jial j| tillj^j jj^LI! j <J£J| oiL j (JLa jjjuuJI 
Ljjjui ^i jluiLJI a 1 ^.jj <4 ^i (JjoI^ L±^-j ^ ULLui LLdLu <.a jWj jjLj ^ jj.ui.jJI ^Jc AjIjjjLj AjLiuiI ■ j wj 4 _LaAl ^^lc I jjU j-<» ^Jaxj L^ t jJj-i^Jl 

# jl-JJI jua -jj- 2 xll ^i Clla-jll liA <jjL^.jiLa <aJLtui j£uaJj ts-blil <jdLJI (j£LubJ! ^i AjLuijI! 4 j^jI jiaxj jj^j (^Jc- (J ^3 li^j 


^j-iVl jajl jjixl! jjL j Ajc. ji jjjmaJ (j^.1 j* t<Ll£ A »«o51 iJl jjL j j ^JuiLuaii] jj3-J! ^*LiijU t # U J lx> di j (juaJuuaaj SjjjjJa 0 jLil! jg J-ii LL 

aLa- Sjjj (JjLa- jua ^jjjJuJ! (^i jj£jLuuJ! jjj 4 <£lx]»j j^luuJ! jjjaiijll Liajl (._JiaJJ c-IiiulJ! (J ^.1 jua (JjL. jJ^Lll jj -laJlj CllljJafllijllj gAL^VI jj 

jjjuixJ! *bt jJjlaij jSLbJl jaJ ^jjjuuJ! 
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Loljl _ (Jjj^Jlj £jlj)l 


bjjui J ^Uil £Ua 2 A ^ fUUI jilj 

LL!l/Li jjfL (ji ! i&j /aJjaJ!J £-L<"!j 4qKMl c >% n«\ j>4 A-LoaJJjll Lg^! j&! jc. Ujjjuj ^JjLou"! Jaj^b L_fll jail ^ij CjIjujIj^]| jxa jj-lxi! CjjLujl 

i^liloaVI (JjjjjJall j-a ttillil J flj'Kl'l ^^lc. Jjj 3j Ujjudj SjJuuai <jjua j dil jiij ^LjV! fijL j i # JWn (jill J-«VI tUjjJoa jL^C.) SjLc.] jpi <JIj 3I 4_La.jAll 
ijjIaJ ^aLu&V! £ui 1 ^ 7 " *JI .\jVJ\ 6 jibLa. Jx.1 n^> ^Jl A j\\ -\W \ gl\l *s jui AjjjjoJI ^liJl J-C.1 n» jU ^Jajll (JjJafll jj-laij 6 (Jl_a_xJl ILa ^i 4 _ia11jlSI CjI jiaJl 

jiaxIJI <La.jxJ j n>>VJlj 


<> 


6-i-la-j4 aKjuiui) (JjJjujVI (Jj-<JI (JjL LKJ .<LLuJl JjLa-jVI diLsca.1 j-a jxi oli-la.j Ld !i& 6-lia. jLV jA^Uj]! ^jjLuui J Lg_g_aJjj ^jS! <ljiuui]| (J£LJuJ| -Ij-lau 

j JJ jLa-A c. <n .V 4 KiL 1 . j j 

Jjjjulllj f LLJl pLk2 ^i (j jLulLujVI J-a*JI jilj 

V Lljjjoa 4 j 17 ( 5^1 J^ VdJjxi! ^-JjLuVLaaVI CjL^jjuJ! Luaa tJ-iJjst]! A qlVixJl ^i (JjLuVLaaV! (_Jax]I ^Ac. jV j-j jLJ-® j>» jJ£! (jijj tLjjjoa 
CjLaalj-jj A x>jq\l A CjLaalj-jj AjjLuajsV! (5 j-laJ! djLaalj-j (JlLa i \g \a JJuaU (JaJjoi ^lila.! j ^J jLuuJl djLaalj-j ^i Vlj.Hll A lui.Vig \l ^Jj jlfljflV! .£^uui 
(J^uuJ! jui3 LjiLa -laJ! jjfL LdHc.j S-Haui jjc.j 4uutc. djlijualjai (jLkj j! j£uu Jais 6-la.lj <La.joJ ^JuuuajS! (JluiC.! (Ja.1 jxi joaJaJj jl ^ n "I jliV! 

.ClLLualjuJ! j CjL^L LUC. jLJl 


^JjLuLaSl llijj ^Stj 

(XJjl-JuJl -lifljj jl .6-jjaJ! (Jjluui (jjaia. £ua 4qK‘"l SjLj -j .\jVl\l ^ jAa-LJ! - ;LaA jjnuijjj jlLjudJ (^JjLouJ!) ^LjI! ^Uai (JjLaJ CjLa.jaui juuaulj 

uj jLaC.V! SjIc-I jui 4-JllJl <La.juJ] ^guaaLoal JajjujA LuJlc. Jui-lalLuuJl SjLVI dllj-jl ^aLVuulj o-jAstUi djliljail -JjJ A_J\_aJl jjlalL 
jJjuuJ] JJiaLui £Jj\_juLg Juijj Jljc. LguJjVjjua! j5 A} (jJ! (JxUl jjjj iL) -iJjJ J jjJuJ! Juijj VaLg_J (^3j 5 -Lj! (jjjj (J^JUdJ A IJialVi j ^uLjjlS! 


b-^J c>M ^OJ 


Jj\\ ^>VI Ax>jq\l jxj (Z25) ^ u*i)J \ gj'c. LaLxuJ! dlLuKll (jaivjl SjL jj Ai ^ juuauJl tAjjjjoa ^i JujLxS! A_ujVL jaaLaJ! jixSl (aLlaj jui (51) ^J jjjLS! 

JajoajlL jl (jijj L-ijLaJ! La <^i CjLLjS! (JjVl (JuLa. juaj AjjauSl ^i!j j£l # -ijj j£S (X30) L J^aiLa (J£juij 6-jUij! -Hj (J£ JuaLflJj 6-j\_JjSl (J-laui -IJ-laljj ,Vq»" 
Aj 2jxJjoal (jISl (^jL^jSl dijll j-la. # 4_jjiLxj3! 4uuiSl jui (X200) £JjLLuJ! (jjaxj ^ ClljjLau LgiL ^IxSl £U 1 (Z33) £-AL ^JjLLuJ! <fl]£j (^i L_fl!jaiVI "Liodj 
(jjVLS!) (J_jjLLL! (J£i dijll L_fl! jai! Jajoajlxi 4_i j\K (jISl dijll J L_fl! jaiVI L_jLuja. jxij .\jVl\l -li ^jjLLuJI ^ jul!! dij]! s-l jiloalj ^JjLIuJ! (JLKI 

.(XlOO) Viadj dlVLaJ! jjaxj (^i jjUL <jl ^lxSl (Xui Z30 


:f uSfl 

(_5^ Ijjj ^jLui (j£joaJ 1 gflJjjajj CjI jjuj judSI JjJlajj jJ jjj ^LjS! (XJjLuLd jj jjjLiS L^ual jVLual j£uiJ (j"! Cl! Jjuju"! JLjLVi] Ljjjoi ^3 ojjj£ ^ Cj]jj jii 

(Xj jLuLL! (jjjjua jui jjju^aju^aVjudS! jua jj^xS! ^ui cii 2 jLliud]! djjj^.! ctilSi ^Jc. ^Ljj .(Mici, R. 2008 ) 4 -jjaiLu"! ciijSI ^i ^.Lj]! pb! jc. ciiLijlsudS! jjsjj 


(jjjjua £U 1 Cj^Lua ^jj] j_lLSl ci]j]j!j Cs-Lj]! ^JjLuui ^i jjiSajuilj 4_JjjjudS! CllL*uiLaJ! ojjLaa! jui jjJ^jLUV! ciiSi^j C jjSjliudSlj AjJL 


uaudS! LjLuua! 1 


# Ljjjua (^i ^Lj ^jjLLg 42 ( 5 -U U jjjIj (5 JjjouiJ L$J jja. "La.jj <2lia. jui (jSLuLaSl <- (jj'V"l (Juuaij " g \j\Vi j j jjj" £uia. ^ ^ .ciSLlA ^Lj3! (XJjLuLg 


•(^]Li3!ja-jl! ^glc. tl^jj-la. ljLjoj! LJj-la.j tdijl!j <- flj'Kl'l CLljjUL t jJJC>j^>^> J\ Viaa! jiKV! (J£L2 uJ! ^nuVl L3j 
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# 4jj^judll ^UjII ^jjLuIa jj^Ullj tL oJKMl jjLaJill l_jIjjujI ;3 ^ij JjJaJI 


Ajjjjuill f Lnll JjjLuu CjI jo^Lill ljLl-uI 

Ajjj-uJI fLnll JjjLuU ^ uLiUoil jjUall ujUujI 

.UllUll (.‘Ll.iUaU ^i 1 ja. SjjIK ljIjjjxj 

.JJJXjil Jj|jl jlj£j 

.6 j5jx>\l AjujaiUjUl jjUj 

L flljjujyij £2 joil 6jbj <- fl» > jn 

<flljjudVlj £2juUl 6jLI £JJUd 

(jjxii Sjici 

AjjJajVI L Sjjlail (Jj^. LjUjUUl AjI-K ^jc 

UuJajil 


Aijj^Ulj JaJaajil j£UU 

AijiUI jjc. Ljljjjajil 

4 qLA Ul CjljbVI j ^ jjjulUl c fll jlal jn (Jju^al jUl 4\2 

4 oViA a \\ CjljbVt j ^ jjjuuil C fll jlal jjj jju^al jUl ^ajC. 

.jljuUI j|jnjuil 

4jj| jjUl (jjaliajl 

. 2jj.sU 1 Sjbj <vjjuj 

^uui jjii jjc. ~ ^ x jj 

LjUluda.jiilj ^jLUil Ajjsu ojjaJI aJjLj 4 JU 2 jjc. Sjbl 

^stilj JJC (J£juL AjJaia-U Ljlc.Uaxil ^ic. 6 jjUJl jUuujVI 

^2 ^alc (Juaaj J| (Jjjj UjQ jjjjUl j jjjujjj^uUi i_Ijl jjJI (jjaliajl 

.JaUjajVl 

.Jjxii Sjic.j 

SjjUl Aj2|jjj *Uli£ ^a^C. 

jjjjju-auUl jj J iLbu^aij L>L>-v J jjuj ^2 lC- 

J jUUl JUc. 1 ^alxJl < flljjudVI ^ajC. 

Jjiiuij uiiuii jjj LjUijjjuuii j jUUuUi j ji juii jjc. ^j jjUi 

Sj^LUl AjjUUI jjl^jUl (Juaaj 

LLl nui^ jiil j ^jjLUil Vm‘j ^ SjjaJl j iji£il jjc ijUVI 

.(JjasUl (jUaj ^ LjbUjil 

.(cjU ja«ii cAjjjiajjii ljI jjjiUi ijjdiiaii^ sjAisii s jiii 

UL^JI cj|jljiil LUjlj AjjiUI LjliiUi! jali 

jKiUii (Jj 2 jj AjjUii Ljiiiuii j ljI ji jiii LUji j^.U 

4_mUajjil jjju^aUl Aa-jl 

(Jjxll (jUaj ^ LjbUjil 

jjdilail 

ljU ji jjii j juii ^iiu jjc. ljjjjj 

UiU (^jV! (jjajxll JJj2 

jlaUil jj jiUUl Uaj 

LjljjjiU! A22 ^ajc. 

(jjxii ^jjudj 

jlaUi! jjQ jiUU! ^aiaj 

jljuUl (juaAJ 

(JjwUI £JJjujJ 


2017 < ^ILLj. jj <U.L1I JjW*i 


^j_jjUiX 1 (jjQ AjIIc. <Ujj UjIL Igjl jjjsu ^^jll AjuLudll ujUjujVI jjjaj j* U£uL 1 tAjjdUllj AjqJiaLUI jlUUL AilxUll LjUjVI S-ijluull ^ULUl AjjILUU 
ciijil jjuIj^q jjj JaLiljl 2 ja.j Jaa.ji t JUajil j^U. # jjLUII LIU. ^i ljUjuj! 10j ^ LJISjII jjUU 1 £jjjoui Ujjuj 15 (^^U LUa^j .(jjuVl ^ULUl J j j j Ujjjuj jj 

ljUjuj! jj^I Lja. j 6(jj^l jljLj Ujjjuj ^ jjjc- jj^-jII Ul£ ^ (jjljxll jIj^j j 4_a_£iUl ^.Ujj .Uuq 1 *jjlaj ^ic. oAjjxjq CjLujIj^H jj jjjxil jlj tAaKlillj 

.4 Jj«^«il (^5 jjjjjA LK iA qKMl J Cj3j 11 jj (j£ jjUj ^2 lc.Jjjj jjjjll 

Ajjjjuil ^Lnll ^JjLudjd ^i jjUjil JjUjudl ajjudC ^&l .4 JjAail 

lj!JjIajII AjuUIC' ljUjuuI 10 


uiiun jji jjQ JJJXjll Jjdl jl 


L1 jAaJlj Lilaajll j£LudjQ 


jKlUll jji jjo SjUUUl AjjUII Cjliijjll 


jl jjUl (JuaAJ 


Aijij jjc. lj! jjjaj 


^2jjUI SjUj c U j 


jJjolaII C_fltjU jjJ jjujaljjll ^ajC. 


# jjixll SjUl C Q* X ja 


.(^iUl <« U 


jj<dxll (jUaj ^2 LjUUjll 


2017 < ^iLjj. jj Ua.Ull (JUaL ; jJjujajdll 


ii—uiji /m 

























































Loljl _ (Jjj^Jlj ^ij^l 


jjjJ 4Ja^)LL! ^jjjjtjll ^»)!j! U' LS^ UJ^UJ e>! jJ^l! j-a ^U*JI j! £3!jl!J . J^tj i, lun ^aAl Jjl£ tiilLoll (Jj 3 (j>4 ojj£lL<Jl jjjjtjll jxiljl 
^jasJJjll L-JJjuJI Ajl jjULijtJ jLalJjaiA]| j c!i]Ll]| jai (j£ |(JjUL<J! (Jj 3 jal ^jJjouJ! ^JjA^j Ja-JaiLlJ! <ijjuj ^LJ! ^jJjuuJ ^ILJ! ^LV! (_gJc« bLlA i JjjL 
AjtjfLil a ^jVi jiistj ^lj ^LjI! ^jjLLo jf^.Li] lc. jjjJi L_jlfaiV! jj£! jsLtl<J! Igg^Jjj ^^Jl! <j]LJ! UjLj**^J! Ujjjjc.! Lo£ # jfkLli ^aV! 

La£ .cilL ^gJ! Uj 4^- jjjuuJ! (^i L_fl! jLV! jJJ UjVL-aj! Jj^j ^a^C«j 4^3 jaJ! 6j!j] ^ijjuij 4 jj3j]| JJC. CjS jil JJ^ij J! AilUaVL A nl i x aaii <JjuiLi]! 
.^! jj]| 4 ^jjjLL! jc. ^giijii! 4(^aJalij]!j UjLiLkL! 4dijl! jjLji 44. Lll^lll jjLjj ^^^-SLlSI l_jjjjj3L UjjL ^UjI jjlyil' jLl LuoaL ^a! <L±aj]! 


(J£LLo jj^.!jj a_loL]! jtjLJl ^jjLauJ! ^i i^L^i^ll 4 jl^i^l j! j^jj Li-o 44j»lj]| j!jiL! ^i Cjjj^,! ^lil! iijLudi! CjLoi!jL! jij j !Lbj 

*>>yj LJjLfJ jaa ^alxjl! jaa lilixL j! j j 4j^'ill La ^Jc. .<fllijuil AjC.Lalf.Vlj *L±uAijuJ!j Ajjl x uaJ^V! j AjJtJjja]! UjLflLi! joa ^C- j]| ^Jc. iijLua 

.(juaxj]| 


(JLta lUI^Luj! j j^j L^i^ (JjVl ^lLi! (_^i j^istj ojjLi! 4 _iLo j]| (Jj! jailj Sj.vLlt a qKMI jxu>> l^j Jalila.V!j $.Li! ^jjLuuJ ^^Ll! jqVJ! 

jSj . Jjfljji!J LjLVllt ^i CjLjfljJ! LjJLa.! ja) SjlijjaiVlj LjjLaajiVlj <JC.Lila.V! A-fftjj]! UjLllaJai <j£! ja4 ja.! jaa jjjjiaoi! LjAjjiljjAjJ! ^gic. jjlS 

^JjLuLg .jjjlLxit Ju^iLfljil (J£ £u) 4^jjjuixi! fiLa. Sjjj £A ^aJJ Ajjflj JaJj (Jul^. j-o £.LJ! ^Stj jl£jj |j jjjotaj] aLl£ ^aJJ ^a! jaJjoi! <±a.li! Ula.jj3! 
jLaaj^ajj]! jjjaiJjf-i! joi JJC- (jiljjjuo'JL IaJIC.! ^i! 4 CjLui£]! jjjljSj CjLqjjoij]|j CjLxoaljailj jjLj]| joa jj j JJc. ^ic. (jjjaj jjJjoj]!j ^.Li! 


.<jaaV! giL ji jjlxi!j jjjoji!j 4 ^jjjoui! l_a! jja! jjj aLLLg ljIS!>Ic. ^jj jSjj .<c jjiLi! 


(jjjajjl 6jjj j! Vj.iLjait La.j]jj£i! ojA jifljj !jj (^i! CjIS j*ui!j UjLjaj]!j ^ji! jjiaj joi Ajt3jji! ^jljfl]! jjja.li! jo) jjj*i! jjjj^ 

^iuailji! £>i& eljalj <la.L]! UiA^i! 4 A LLi! jJA*i! 4_Ia.jaij Ljjjoi LJjai! ^! <al_UayL 4^jjiLi! fiLa. ojjJ (Jjal£ ^Jc. ^aji! jifljj (jjjoij^ (^i! 
jj 3jj (Jul-a. jaaj 4 jiiLi!j 41 Li! ixiLaaa 41 L! jjjoiaj] ^aji! J! (^^.ajjji! (Jjajl! ^S ^jjjjui! 4 ^Li! Ac-Lu-ai jjjii! ^Jf ^l (Jjia. ^IjjS! iijlauij 

.(BIM) ^Li! (jjLojl*ui i_a.jxj ^a! jaJjoiL jiaa) Ljjjoi (^i ^.Li] (Jml^lLo jaj 

^JJC.jj ^£l3j*uJ bLiaj jj£j j! L—laj]! ! j^i <Jjoil_Li! AjuLLi! jLud jaij .^ji! jc. (Jiit (_£jj^jstJ ^ LjjjuJ LS^ i-^Li! SjLV! (_g^]ajui L_j]c.! 

«Ljjjoi ^ BIM s-Lit ljLij1*ui a -\Aa\ jjiaj Ajjl£J» j!jj*j ^uuj j-o jL±Loi! 41 !ja.] ^j (^ij! SjJa^£ ^iuiLi! ljLouuj ji!j cjljbVI (_^i 6 jijj ^i 
^Stjl! (Jj\Vi Jul-^. j-<i 4 ^JjLuui! ^li jfjaiaj ^gic. 6 Jj!j (BIM) ^Li! ljLo jl*ui <jjij jfiai <Jjjjoi! Ljl£jjoi! jJyjjgit (Jiajj iuailjj 4. 

(Ja)L ^i BIM ^Li! LjUji*u) i ^.Jaj 4_iiflj jjiaJ joa <Luaui! jj! ji! ^J! ^iluJaVL jjiail <a.!jJ jS (_^i! Ljl JflaIIj jlalaui! JjJaj ^aJ j-<»j (^iLai! 

.ilt *L± j! ^jtfli! jjsi! ^3 0iLi! jjajc. ^jjjoij ^Li! ^ jjLUj SL^, Sjj,j 


jjjaljj^ui! jaj A j £A (jjlsJI (Jili jpi tljjjjai J LUjJI AilalJI £- j3 - A-liill Cll j mia iVIj (jjLuljjll iS jJi £-a (jjlxjlli CiilS Ajiljll ojJaJI 
(JjVI (JJjiil 33j] AjLV jjlj£ C-JJjJj pjj jl ^Ic. ^Jjll Jji jjjfl (JV '"j Ijj 2 ‘ 3JXi jlll JJA-o (Jj 3 j-o (Jjjs]Ij jjj£]I jjlxj]ljj Ijj 3 jjLolx]| 

(Jjiaj »~ij... .Ujjjj J Lil*]l ljI£ jiU Ajuiillj ijjaV jjlsujj Sjjajj Ajc. jj »jL.J.< ^ajj]! slajilj Uajjjj lj]kj (^jlc. (JajlSIj a£jU]I ^alj ^ajjij <■ jjllj 

A qV CjjfUj ^3 ^UUj]l Ail£ (jjajCj jja_i]l AxjljUj jjIaU. JS 
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S.lij]| dlLa^ix-a bL JjUj 4»j*/a 


Foundation Classes Indu&ry)) U' ^iLuaL XML ^ -^*j c-U* 

cili-Laj jjc* ^jjII ciAjLj (JIaiLoiIj <JlLj] ^.ikjjaij j-^Lk jjc* j ljL^g ciAjLj (jjjoujjA IFC 

lIAjIjj ^LLn jjjJljJI C* A, i\J^j CjL.jjiAJIj bLjaill Jijj I jLl jl jjiJI 4 jj* iiidl t>u^‘2010 ^ JjSj 

CjIjIa^VI (JJd JjUL Jl (JjiioLl jLj jA,X,A g yA CllLLj£ *U£ <vIjj]| CjLjL-G JAJ IjLLjJ JJ 4^»JJ 

Sj£s C1 j^.jj 3| 4.^g,^\l li& ^C*l1 A,\W,x,°i jj£I 4jLjL£j # Jjoija]| j>a Cj\j1L]| l)^I J^ ^Jjll jaj] <aliiH 

.<alii^ LIAj^gjj CjI jL) jJJ lL^I JJjui j ^aJJ jjj (JL-oV^I jj£*j! ^ Jji^ jLjl^ ^jJaj 

j^‘«bcfXML vl» cr^ ‘ JjV' XML -LLa^ ^ Solibrij Tekla ‘2010 4° c> 

^ill ^ ^ 4 j-niiSl C* AlU? 4L*iLIJj^i iLLjak]! 4(JLLI JjJjuj ^aJJ ^Jx>alj^ ^^lc* Jjli^J ^^nJl (J^Lujj]| 

SjJjSil ^jjll ^LLiJ CiLijl*>a Jjlxjll "L.jL JJJ*Jj& ciili j^a L-flL^Jl jLj .^aJJ lIjLLj ^LLoJ ^ jLj 
# C1Aj^gjj]| C* A,Q jlVi jjj CiLLnll CIAAjj-^jj lLL jaj jjnSj Ajj^ajll Cilc.jjJaj^]| -Laia JAjj l)^-^ J^ 
^LqLVujjL *L<ui]| ciljfiJI l_jLujj£I j£^jj cjL^jj]| ^j^ j* ^P*)! l)^ Lh 1 LkLjin «bcfXML vl» 

.fi' ^jbu' (> 

j-uJaiLI (j^ja c-Lj ^ jjjj!jjuj cJ^ ^iijs ciLudji 4 l_jjL^j 1I LLioilj 42013 

<jA£Jj 4^jJjola]L Ax-AA\I <_ljl jjJL AiLLLLI AjjjaSI lJ-L^ lILusjVI -Llij jJaxJ J «bcfXML vl» <*& J 

di^Lajuj ^.Ijj (_Jjs ^ja , wic. Ij jjijal «bcfXML V2» ^* Lolx. I^jjAIj tdjljLiJI (JjLj 

.2014 j^^ 

LSj^l ^ill Cjljld^V' koJ «bcfAPI V2.1»J «bcfXML V2.1» ‘2017 <j-> J 
c> JjVI ^uall £* JaljSll c> -^ 1 ^' c> j£j2 M ci J' ‘buildingSMART. BCF v2.0 

BCF 

Ajj^.Ij clLjLlj ^jJaj j* j^ "^LLlII L_flljLVI < _ q Laxn jjj jjLiil Lnn a ^JI BCF l * Q ^ 

j-<n]l J^ <1 jj^aLc (Jlx^ajl SjAi j3jj ^A ^ L 1 li &j # 4-j^iJ^ jj^aLc* ^ic* JjlLn V ^jjLg jJjudJJ (JLIl 

AjUd^J 

.(Global Unique IDs (GUIDs cjlijkill -kujj 

http://www.buildingsmart-tech.org/specifications/bcf-releases 
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s**»l 

AJi 

T IH 


i 


J 


‘>l 


(jjAljj I olc 

4*wuJJL^ 


LjIjI _ (Jjj^Jlj £jlj)l >^Ll*JI 


A -=, -julqJ ^2 (j^JjudJjll 

^Lnl! c jL<ajl*ua Ajj 2 j ^Il^ILuAj 

(BIM) 


j jLH jjuiLaj .(UjJjuui]! U-flJ^ll jjq-s’il <C-j-aauJI s-L-aC.! Jj^a. j-<a! jjj jjjouJl! A.rv.rvli]| DjljjU 4_iuiiJj!l LLjaJa]! j)-<4 jjjum!! j j*j 

I £ >I‘^J (ji!l CjLdjl*uU! jjjuui]! JJ-l-<a £ua L - '“j ^]] I jjjouU! jjuij-a (JuixJcLuduLuiJ <La£L ^ j juui!l JJjoi ^^lc. JaliaJ! jc. (Jj jjuuUI jA 

LajjU! CjUj]*uU! ^uaa^j ^jjjuuU! CljLia-Jj! jJjui! ^xiaj D-iC.LuuULj ^jjjuuU! jjLuLUa ^ajLj # (JljL3jai L* J ^aLal] (jjji]! s-LiaC.! L 

^Ludj! ^gJ! ^LL-aVL 4-i^ji! jjjuiuli (JiLV! jjijU! jLojJa] jjji]! s-L-ac.! (Jjj-aljiiilj jjjuuU! sLa. Sjj,i (JljL (Ja*.!! jAuJjj IgJLi^jjudlj djLj-iaJilj 

^jjjuuU! (JjIj^ ^.Ludjjj $.jU*]!j jjjil! ^.Ljac-I (jiJj 4 jjjU! $.L-ac.! jjj j!jIc.LjUV! L_jjjjjj ^l^uU! ^ail j3 

fLLU! JjL a jixA A^Iaj ^jjLuus 4 A BIM 

^aJuu.-aLl <Ujja jja !<vJj ^jjjuuUL <ii*JuU! <JjLLj]!j JjUjLtuU! 6j|j| jua ^jjjuuU! (jjjji j^uaJ AJLLj-a AjIaC- (BINl) ^LU! JjU j]*ui A 'y Wl 

.U-flUa-U! A_jL^_j 4ui^A (ji^j (Jjj]a]! (jJuU! ^g-L. ^^jjU! ajL! j-<aj ^-Lj]! <L.j-a (ji^.j 



BIM Life Cycle 

.^LU! CjL jl*ui ^jjLuixi ^ AajuiLj]! j! j-iV! 

4_! 4_iajj| jJjuiV! £u-aJJ £ jjjLU! SLjij ^ajL ;^aJj3l JJ-la 
jJjud-Ul A 'y > U JJ ^ajL j-<ijA ;^aJj]l ^'Ldi-a • 

4_!aa £jja JJ L_JJjlil! ^ ^ajjl! JJ-Lg tiljLudJ L£ ^aLudSV! jJJ d)Ljajl*j]! (J^.J LuduLudJ L)j!-jV! 4jL*'l jJjui jC. (JjjjuuUIjA ;^aJj]| jjudla • 
jjajxl] L-budLa CjLj]*ui]! (JjlLuui jlj <flj£-j CjLLj]! dllc. ja^uj j ^LLi]! £Jxia. jj^i jl jLu-ia] aJjaJl Ls! ja] LajLua CjLIjjJ £u-ajj (Jui*l] 

m A jjj3j ^aJj!! JJ^ (jjJ JaJjuij]! jjAj ^jL (jUl j-aauud]l jA j 
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Mjii jyiji 

V 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

C^rtflnslsr 

M 

N 

N 

H 

N 
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Y 

V 

Y 

Y 

V 

N 

M^dfllifr 

M 

N 

N 

M 

M 

N 


N 

N 

Y 

Y 
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(BIM ^jjLLa » 1 jljj!) 

AEC (UK) CAD Standard :j^l 


CjULnll jjAx^aJ jc. (JjjjoiaII j ^ jjjuIaII A qVj'S x>\l ^LuoSVI jfJ Jjurnll jg^ ^ jJjuIaII (—fll^bl jvN M jjjill ^LjaC-V ^ajU! jjjujjl! £A JxiLuJj 

.(JjLJ! jUJj CjLjajlxjl! L_Luo£j (JJ^.V! (XJjuall (Jj 3 (jxi ^l^aJjoa^jU 

;5JLi3! {X+At ?jL 

' jjjil! s.LJac-1 LjjjJi ^jjjouU! jjJd Djc-Loui - 
BIM) ^fJ! '\^Vl A LvS £jJajJ ^ J JuIaII JJAa 6jC.LuUi - 

c^! J^li^! <*^ ls^ lSj 1 ^ gr* J (Execution Plan 

jj.ui.a 11 c^ULoll djUllalA jjjau .jstj IgnL^j ^jij 1 g-sLWi 

; <j1U1! CjLajIxaI! ^Jc. (jjlaLj 

j ccUlLol! ^uuil (^jjjuIaI! ^jui!) a utiLuil cIjLgjIxa - 

.(^JJjuIaI! 6Aa JJjuIaI! j!jjc. (^jJjuLaI! 

.^jJjLaI! ^LjaC.! jC. jLmj! CLjLajIxa - 

jj.ui.a 1I £.LjaC.| jAJ ^ajluijl! <3Jjla - 

^JaaxII ^jlunll A_jjLg.il! AJuj^al!j Igj'c. JaxI! ^jj ^Ul! ^laIjjI!.- 

.^jJjLaI! ^LjaC-l jjj CjLUH! Jjl-la^ - 

^A-jjLtlJJjll ^jluliJ! jjC.|jA - 

c ffE^jl l J^Ullj! CjLAjkAl! (jjluui (j! ( LOD) (The Level of Development) ^jj^l! <^1\ l- 

.^jJjLaI! juuaUxl 

a1aI£ 1! Axm! jaI! ^jjj ^g-uil-uiVI jjAVill $.! jaAj jjuiJAl! ^ajii Cllia. (A aJoVia jj^jj i**ll JaC. ^lja.) c J>J ^aJjll £JjLula ^LaJ Ja.1 jA juA-ill jjSjj - 

^jjjulaI! aA^. ja (J£ AjLgi j Lj jguj (aajl! j-i^ua (JjS jA 

Ajajl jIaI! CjUIaxI! jA Ajjudiul j3j ^aOjl! £JjLulA ^3 (jjjuml! AjIaC. (JaC. JJjui ^aJJ ; jjjil! ^.LjaC.1 jjj CjUIaxI! (jjjudjj- 

jajI! (Jua^i - 

. JaxI! s>! j^l AjjUa- 

0jLiil! jLau! - 

.(JSLaaI! (J^l jjjil! ^.Ljac.! X.A (JjL-saljll! - 
^(J^j jl ^J! ULjaal! ^xjjjj t_aljjjiV! - 

JbuVt ^jjII ij-U jjuia Jjuimll 

CjUUj jjj (VAau (jil! (Navisworks) ^lUluiV! iU^ ^aLjj ^l-iaLui! (jjjla jc.j ^LuV! ^^Aj jaj J^L^. jA ^.UjI! ^jjula jj.>.m 


# ^.!j jjjurn jjAj 1 


il).lxiA lAx«Q 


il! 


Revit, Autocad MEP, civil 3D Ju valiL* j±^la ^ ^ iUill jjj jj-iiJI jjSjJ Navisworks <»'-UU <Jj 
.A a.lj jj J (jjjuiil] Bentley , ArchiCAD ‘<_s jJ' ^ ^ja i ^it' l ^iUu jluaa.Li <jl 


39 


L-yijiAD 









































U>! 


24th ISSUE BIMARABIA 


&L& j>4 jj^j AAKj (J 3 I IJa j s-LLl fi^lc-l £JjiJj <>— jLd jjujjI! (^JjJjoua £9jj Lua s-LLL ^aLil! (Jj 3 Lg-L^j CljljJajljLjll c. ^ajL 

.^SjJI ^ cjI£L1LV! 


(jjj^-LI ^Ludjl- 5 




](JiLd cijLijlxja (_5-lc« (j jl^j jjjuLLL Au^aL^ F3,milics ^Luaj! jc. (JjjjouLIjA ^jjoiLLI 
IjjuoII j (juajxll ^lc. (Jjj^a^ll (jLu^ajVI (Jjju^alij i jxuual!j ^Luo^VL ^rVl^ll ^ajud! 6<L£jjudl! ^ajud! 


UuloL! Sjic.LuuLI-5 



(Navisworks) ^Ljj ^I^UL cLLja jLjI! 


ati—— ---------- - 



Family Types 


;^a.! jLI 


1- They Tell Me That I’m a BIM Coordinator: How Did That Happen and What Does It Mean? , Brett Gatti, AUTODESK 
UNIVERSITY 

2- AEC (UK) CAD Standard 


3- Project Coordinator vs. Project Manager: What’s the Difference? https://chattanoogapmi.org/ 


4-www.autodesk.com 


I_uljlJLu 

«♦ i | h* 
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CIjLqjIxjG A (J& 

A\\ j SjLox]| Ac*t \ks~x 


Jill 4-jjuUJjll dllc.1 n.a'1 j-a -li-lstll cillLA.L-liUifLj - jjjsua (j-jL^Jal jL£ (J^.L IgJ AIIslIo CjLa-la.j SJjjS ^jLjaJ ^ljjl jLajU AjjaaJJjll 4-C.l n«o'l 
i^li^ll ic.l_jj^a ^^Vl JJjaaLaJl <C.Ijj^a t^Ljaill ic.l_jj^a 4 JUl ic.l_jj^a cCjLj£j-<JI ic.l_jj^a ; Jlxi 4<Jja.VI CjIc. 1 n«a'l I g >Vn V S-llj3 ^jLjaJj CjLa-la. ^tJjj 
(_£ j^jM AjjoaJJjll CjlcLjju^all j-d -liAsLll c^"! jA 4 jjllaJI ^i .'\ljUMl j 4 tn.Vig 11 j 6 jLas«JI J-C.1 n«a j 4(_£jl_ajll u«oMl t4_iau^all VjIc. jll Ac.1 n^> 6<3Llall Ac.1 n«a 

.LgJ <aa.!>lll ciljVVllj a_jjjLjII dilc.1 n-a'l <3 jslxij UjjjAjj ^i l^j'c. ^!>LlaVI V’L^Lj ^^jll j 


Jjdij j-c <-aa-jJaj 6jjj£ Cj1_ia£ ^Ljl (^jlajj JJ^-VI jl (^jLajll jj n-o"l jc (AEC Illdll^try) Jj^^'lJ ^Juu-ij^JI ;6 jLaslSI AcLlxua JJJJJ 

Cy* %8-6 lLj ^l j .vnL"lj <juj-ij^ll 66 jLa*JI VcLLma ^ Lj-iaj Lo ^J^Lkj 4 jjs^j jlLJi tilliA jjfL ji jj^ (Mass Production) jH<JI 

.^^iauJI ^jSll jjUII JWj 



jilxij 4_lia.j VauJal j juajLu^aa. LgJ (Jj 3 j-d ^JjLuui jjc) (^jLgi 0J4JJ ^jl^-JJ c>> Jj'^n ^Ljl -llljllll j i m.Vig 'I j SjLaslII <cl_L^a L_fljA jli 4A-ilc j 

.^lAadl <3 jjsiuij ^llstuJl 6-j-la-xi ic.1 n-o ^JLlL j tLb JJCj tJjjl jj-dl tdllij^al j_a 1I 4 jl^xa'l 4(.M" < a'l/(J-L<istJl (JLa £iAaJl 1 gj'c 


jjJafil 4 Jlllaj-ual jaII (.4 la-laJl ^jlstll j-<i -Ij-lstJI j>i LgJ -llV jlLs 4^uual (J-iL-alsl jLl£ (JI ^3 4 la. ul jJjual j VjjJa. jui Acl jj-all 6-l^J jL LJj 
AJjuJjuJ 4 jLiILVIj (J iLllll 4CjLlj-al jaII J -jjistll 4<La^LuJlj (j-dVI 4 4-Hj\ l^a£ll Jjuaa. (JiLd 1 g 9 a ClljjJaj ^Jllj LgJ Ai-Uualll <JjjLJl Cllcl jj-all j ^CjLuijLuJI 
diLjjaJll dJa jjj Ljiaa JJstj--aJ ^^jll CllljW" j ^ jl*JI j)J -ll-lstll l& JJC j 4_Jji.iigJI JJLajllj CjLmLallj ^CaLajllj CjLLaiaJI ^VjjjuuII -jjl jLl 4-lljjJll 
.S-Ljjll CjLqjIsjq 4 ~\Aa\ 4S& L^qjuiL 4 ianjj JJa-Ju-alj -liiJlillj Juu-ij^Jlj SjLaslII Acl jj-ua £ua ClljjlaJ ^jll 4-La-laJl CjLoijLaaII j 
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Loljl _ (Jjj^Jlj £jl^l 


dllj j* V-i§ j^-J UljiilJl (j^Liil! <. jg V Ljc .j (j£3j ,\n/rnllj 4 ^i.iig 31 j djIa*JI U.U^ oijic. Ulj3 C.U3! CjJj3x* <U.u<n3 j! tii V 
c^"! jA j! ^! cLL , Jn/iJl j UujJjgJ! j SjLa*J! Ac.1 n^i ^Jc. I j*U c.U3! CnUjixxa <U.Jnn A_nU dnl£ !J! Lq (_£jJ cc_jLialialj $.Ui3! CjLq jix-<a 4 >Wi ^j^ina 

UU3! CjUij3*-<i J>Wi AjLj c. <ajLjj jxi (JjlJU Cj^I q'uulj! cJuiLuj j! j£naj uj^.1 CnlcU^a 

CjldJaki! j-<ij! (jjLai3! 3ak3lj! ^nixii! ^lLa j-d £.! jjoj ac! u^ill ^^ncV j^ iiix3! (Jjs j-d s.U3! CjUij3jlxi 4 -y Wi L_fljj*ii Siiic. CjV jUna <i33!iA 

jaj3I ^.Uj j! — jj*-^ jaj jc. (JnUU (jiUj3*--® jaj *U3 -^linl — 4jUc. e.U3! CjUij 3*_^ 4 > Wi j! .4 Wnu^'l cjUJiiU!j 

(Virtual Design and Con&raction - VDC) gr^ j^VI ^ (JjjLuj! !Laj ^S!j 3! u^aj! <_^3c. 4 jUj Jj 3 Uua!jlia! 

^juj! «^Uj» jUicU) cU3! CjUj1x-q 4>.JL<ai ^j^La JalLuj! ^jUn iic. lijj L_aliii.V! j£3j c4-laki3! aU ^IU £u<a !jjj£ l Uii.! V is tl nn 

.inUillj 4 XJjjj^ 11J ojUxll UUa (jj_Ln_a £ jUjA U (^3c ((Jx3 ^al 

JxilU UnlSj ^j^-j^ jJxUl ^UUll j^j31 1U jjfU iS ^Vjl ;Uaj ^Ua 1 >n>ijli <. j>j -^l jj- jjjjujjjj jjajli J'" i& 6^jnVLla3! oU Ua Jj 3 j£lj 

jUnjl (4 x>K" ^jjJI ^gixUU) UujjaU (jual ji. 4_3 j^xUl (^JjU'l jni3l IU jjfn tlniln .cJLWll ^Ujjujj jVt -)j>J-® J;iC. jaj jjUi i3jl 
.LU.V 4 _i 31 (jjlajjjuj (ji31 4 Ujjj£3VI ^^_jj 3 1 JaLU j^c. IjuU3l 4 _i1ax 3 (jUjlxUl j_Ai3l (JU jjfL V -^ij ^lji31 jxi 1 jna- 



jjxUl £-3jxnll 1U ija.j (JjUi 4n3J_n CnVUU.1 Ujj! Lni3 ^rTmu toljlc! jjjjujjjj3l jjSjLall j-<i 

;^A j 64_nU jji3l 4 i>«Vi' >/r\ j 

.4_uj jaU (J^jU^^ 4ij jVI -)j>jua ^^^jLU! ^’JjAii! jj£j U .1 

.4uujjaU (juajl 4. j jVl ij>j-<a JJC* (_jjU" jxai3! jjUl .2 

IjJ^-l j c4uuj jaU (juajU^xi. 4J jjj_l3 j jVI -)j>j>a (__JjU" jxnll jjUl .3 

.UujjaU (juajUai 4_3 jjjj3j jVI i j^j-q jjc ^ q .;q^'1 ^OjuU! jjUi U .4 

(^UjlxUl j^jil (_3j!j3 (^i oVUl 6jj£iU! AxjjV! CnVUiU.Vl jc. 4 JUI (_5-3U31 (Jj-iaJl jjajxj 

;^.Uj31 UjU jixxi 4 'yWi jic ojLn jiaj‘lU'1 


JlU 

(^jlaJl ^ijux^l 4ijlia 


x^->Wl JauuuJl iCliLaljAV! 4(njj" jiuUl j^juj JU (nli $.Ui 

4jui juajUjaa. a! 3 jVl ^ 5 ^. 3 ^ 

1 

<jli3 ojjU $.Uj cULjaa 4jij>a $.lij ^jj JU ^i.niuu ljl^. c.Uj 

.L*j jaliiU aAiUui j<a ^UijVl ^JJ ^i fiJjJa. 

Luj jaLo juajUuaa. 4-1 j jVl ^j^.ja JJC. 

2 

.Ujjj^iVl £llll iallj JJC. ^ljjuiil AjLc. jc. jiLajLtua ^ i ja3 ^Uj 

LujjaU j^jl <1 (jjulij jVl ^j^j-a 

3 

Jl« Ll J j . fjlil 'vj t, . J '1 J jjl ^jc. ^jLa ^ j ^ajj pljj 

nujim jjuai jiji emp 

J^il <1 jjjj jVl ^ja.jx jjc. 

4uujjaU 

4 


(4j 3) (_£ j^.V! CnVUJl ji (^^i*^ V U3J j^lj c4n3c U-ijxIi U li^ii c4njU3!j (_5-3jVI jii3UJl Ua 4xjjVI CnlijliU! aU jm ijLuni! CnVU3! jii^i lW 

.Uanjii U^A&Un (^i UjUaj Uk! (^JULj tlilaJJma (Jfl! jjfll UAjUnii! j! jnV! (_gi U (J£ # jnLj^jua jjc 

jj3jUa 6&Vlc.i 4xjjVI CnlijLLJ! CnVUU.1 (_53c. ^JaULuat ' a \ jU_xaj tLUn Jjt j3l ^UJl CnUjixxa 4 *yWi 4njiiji ’ix> (^i juajUaiJl ^a! (JxaUi UjC.J 

CnUnlajj jIjii L§-3 4 jjVi'! £>U ji ^l cJaaS , Jj Jn'l J t4 m.Vig " c a jUx31 4c.U_a ^ U ! jU. 1)1x3 <Ja tcUJ! CnUjlxua Uln 4_nU 4_J jua_i UljiLn! U3U 

?(_J ji.1 CnlcUua ^ 


1 



42 































24th ISSUE BIMARABIA 


L I _ ujj' w- ^ jj I ^ taAxi I 


^aJjll J 0 ^_La ^ j-USUoaiJ! ^a&i La 

jjj jjUaj U3U& jl ,vn u*i Ujla Ljl^j <U_a 1I oi& JiU UiUa- CjUIaxJI <jiaxj Jac. jjjoj ^^lc. LgJaLLoil U3jLj cLjUjl.ia.Vl oi& UajjULajl U lili 

;Lg_L<4 c^^a.1 Jj aJic. <U_UI &i& j ^aJjll 


(Jjlfljl Ujilll 4jt_a.l jUl ^S <j .✓Hn'Vs'U 0-<aljJJ UxJjojI j 4 jj|jj-ljVI 0 x)Ujj3 UISjjI ^aJ L_Jjjoi jJjill I U.^VuJ j^C. <Jjl ;<JjojUx) LjUauGJJ ^al-lUijail # \ 

# <*_a.l jUl <3 Jg xul L_flj|jj (J^-ja. ^al-laiijail j 4_lC.Uja.Vl djUaaiUl (JVLa ja) (Jaaal Jj3l C j IvaVl 

^LljVI J^.J Lj| JJijJJbU ja) 4_lxaaiauo3l Uj j^.1 J AJjojUx) 6 j^_ai ^UVurtt # 2 

j . \ <Ujl*u<l (jl AIa^Jj Ajt-^.1 Ja 3I ^i jjjill f I . >>fU jjj jjlxjll .3 

# ^auaiji UojLlaJ (JVjJ -1^.1 VLS AjBligJ LjLojLlUI <UjLuLo 4 

^ilal .laaij ^j3joi j^c. <jj£ )^c.USaVl L^UUI) *Uj 31 LjjUjko Ua-lai (JlLo l_jj!-^ j-® jJ^i jjj 4 £jLuLg (jxa3U lLjVIU) (i3UA ; ^jjAj ^•Uil .5 

jjjij^-UI ^Vl£ j-a UoiLUI oiA ^ia cAjjjx33 4jjajS ^i U£jjj 1| (jill ^jj 3I jjjjjli <i3UAj ^al jai jj jj^I 4j 3 tiljUjj (JlLo (J^j ^(jjuLvil jix3l 

UjII >^ii* x\ 


A U ^\1 jjlj ja) j^ojj (J£ (Jjl ^>JJ LojAj Jji-31 £ol jjjil! L£jLaU # () 
#g _jLg_ill ^JlVIjuuaSI LjUc. J £aa LJjolUjJ LoJ ^Sjaul! 4 jL jj *jJllc.|j 4 -v \1 » ^ ^i ^jLlSl # j 
?j*uujj jl jjj fJjll £”Lg_Lo j Lg_Lo (jl 6<Uo4jj3I tilllajudji J^flj ?^JJ ^Lg-La o!!>lc.i j£i Ld JJ jil 
# 4i (J jL.1 jLul 4iU-ial j jjLaiil jlxil jc. JlC. j£ 4 \-\aW jJjialiJ *Vl U£j 


<S , ,< J aCL 


jjUivi 


^■Ui! 4LjjUjlxU! <UjLuLo 6 jjLtli! C6 j^_aV! 6LjUa-GJjll ;Lg_L<4 iLaulalj LjLj!.lalj ( 



~ j < S ' 4_ijjj ( 


^■Lgjjl 4_auJaljll LjUj!-la.V!j juajUoaiJ! filA JaLLojj (JjLai jV! UjC. j 
^ijVl LiLaJl Ujjjc. 1 lil cVUjS # CjjVLaJl jjax j ^lc. $.Uj31 ljUjIxj 4 -y Wi 
4 y Wl ^ jjjuLg^ ^UojjaU juaSUoaa • j jVI jjaJ^ ^LiLaJl jAill) 

&j£aV!j LjUaj jj3! ^I.vVujU jjjill ^IS U_ua jjiall Ujjjjaj c 

UakJuui Axj Uu3 jL'u.J ^j]Ujlxoi ^L jui j-aC. j L_LaU<Jl 4 N.u‘i 4 ujojUa31 
,hu J*i (JoiC. ^aJ 4_ilc.j # L_LajLUl UijUJ! 4 uL3!j (jjjj^ll Jl*i! 
^jLilU 6jjjj ^IS (jill tiliUJl jjil! ^i lIjLqjLlUI fiiA 4 £jUUj 

jal ylx>)>«o‘i (JJj3 JJC. $.1 jaVl jiaxJ ylxu^VS fijlc.lj jua-iSl 4 -sSl* x> ^i 
djj-laJl LLUikUl! £-* u J nj Uu l LaiUil ^jAxuajll jjjkj ^ll 1 j^Sil j 

^Ja* a ja!j jS 4 -y Wi\l ^-1 g ix> joic. jjjuj ji JUU! ILa ^i -lai # <ii3LU3 
*Uj3 (_5-3Ui ^jjjuLo jA ^jjjuLaH li& # j£i3l Uail LjUj|-la.V!J jaaiUoaiJl 
1 jc. Ul-lajill ^aJ U£ t-llJjujillj Ualli^i! j 6jU*il •Lc.Ujusa J! ^uUij (i!3i£jA j C^L_aalLo jjfU ji J U.h) JjVl USUil <^jU jl*u<4 JAJ 

# jj-laJl jaVU (jk l-i^-3 — UajLaj CjjVLU Slc. ^i 4 x>j,Vq\l ^iUUl 4 y Wi ^i 


l_g_La tojJJ^ 4 -j 3 UI j LLo 4 _n 3 Uil l_Ajj*u<ij c!.la jUj^a (UujjjIj juaSUuaa 4Jj jVl jjajj JJC. ^jjflall ^UjAil!) 4 _LU 3 l yUJ! ^Jaaji! ji ^J 1 j^xunl 
(Lc. jJj! lLVUJ! JJ^i Ujjj C^gjJajji ^i jSjlllj U j^j^ ^JjUU JU # LLaIa*u<Jl (_ 5 -^jJ (J-ftC. jA j 6^UJ! ClUjl*uQ 4 -N.^j 4-liajj jjjuUl! ^a-jJoaaJ joic. 


I 
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Loljl _ OjjU*Jlj £jlj)l ^U*JI 


# U 4_iJUlI! joAj jjjj V ja j 


djlajjlaj Sjc. tg_! jj£j j! ^j1!j 4 jjjjil! Jajj^ jj£i ,13 ^j!!j tf^UUUL ! j^^uh! 4<L3L]! LUJ! jU, L! (^lc. j^* j 1! 4aaA_i jU ji U 

4uU1L!j! *!jjJJ! <jLoC- (JlLd JuujjaLc (jjajl <1 (JjjjIj (jV! J-® ^gijiaJ! ^LjaI]! jjfL U_ilc. (^Aj JllLj]!j J x jjAI^!! j dj!_a»J! Jx. 1 ixua (jLa-ft ^ jU 
*.U3! djLdjix^j <U.iAj ^J! (Jjail! ciiiii (_^J! i—ilc.1 n^>\! jjc. UUj aLUV! jj^! iU JajjuoLi! JLl<J! !Ja j j*j JijLuj c!jj£J Laflsi 4 £jj 3! JalL jjc. 

(jja AjLjJjuLq JjlLi Jjiiil <x3_i ^ja^AJj 4<j3jJuJj]! <j]ja. £.tfl! *1 xJ AjLjJjoU 4 4-043 jUlil! ^aU! L &9J (JjjujjL! (jl£ ^^uJaLL! ^is # j£u<4j (JjXf. l)< U 

JUuJ! ^LujS! j ^aUilL ■d l>lj (JaU! <i]U j!) d^jj 4 J £Jj]j]!j (Jj,Vh^>1! <xjJ ajj ^Ul! ^jLujL ^JUl/jj.Vn^!! jj-o! 4CjL<>AaJ!j! ^UaLl 

# l^Jla. ^^j! ^i <jj!hj]!j AjJuILJ! LjjUuI! <jLoxS! ^^Jjj !^-jj t^L]! jj.t.LA]] 

tCjVU^jl <*jUa tg -jjjj£ll ^jaj (^jiL Jill (Electronic Point of Sales - EPOS) <AjJ&WI ^UI J=Uj LsjJiw ^ j£lj 

t^j (»jL jU ^j]! 4jjujUjV! CjLUiaJ! j 4uUiL! cIjLAaxj ^ jLi tgili 4 <j S jg -s^'! jLx!! j* U3i jjc. j 4jjj jll (jjU Ujjj juul<" LLLujj 4,1 j£jL c5jli 

# CjUjjLL a ^U'! CjLLj]] JjJas! ^!UU! ^! LiUaVL 4(j,\ifril! jj/lKl! 

dAx! <»!Ujjuj! j<-oj (ji!!j jaj-ol3 ^gilU! ljj£uJ! ^j! ja. ^ ^Ujlx^ jxj cUj ljLLj3! xj j -j!jxjjujLj- ^jii dU 4jj jjj£JV! £jj 3! Jalij jli 
4 uuj!j^ jjj 4 jjxx> 0jj-L Ujjo 4_jjuo]! ljIsj! (JjJas! <3jx-o Ujjj! # ajjjc.j! (j jjuj tg_! (jJdj] c^i]! ^UaJ!j! ljUhL! ^!jj! jUj! (JU jua!jc.! 
jjjaU! t^xx> l_s 1 jjuj ^! Djjil! LjUia.j! jjj]! <^i o^UU! ^ U3i£ ^U _i3 .^jj 3! (^JLJLj £jj 3! jjjuoaj U^j U jjjxlij U3i ^!jj ljUjV! 

^!jjj j5£! jjjj (j! iijx-oj ^J! Ljliliaj jjc.) (jJLj3! ljUjJx-o jj jaj Ujjj! # 0jlL!!j^j ljU jjluuJ! jjjj!i ajtc.! (jLUV ojxJ! j!jc.!j U ^cU> j-o 

?Sj^-3 (jx>jx> *ix> jo>j 4(JliiaV! LjUaliaJ 


L_fljxJ JjjjjjilV! £JfS! Jalijj SjjjL! ja.LU3! aU j! UUi j!i ?iilUaj (Ja tjjJaU! l*'VU' LjUaUaj 4 xlj 3 LJaJj !jjjaj Ljj! !iU3 (J^Ujj j3 
4 ljU jl*U! j» p!iij! ^I^jLj! ja.! s.U3! ljUjUo a-\Aa\ ULc. jLj- v*ijJa ^l!! lIjUUU! (Jj!j! j-o . jjx-ajj j3 Uo ji<! Uic. 

^LjU! !U ljUjUo L£jLU _1xj (jji 6jc. jjc. ^OjaI]! !Ja ljUjUoj ljLU aUIxo ^AiUJl 44 jjujUL! Cj!jjV!j CjLa^ jj]! ^UIU! 4^ijU! $.U 

,<j jiV! (jjil! £-* (jiUjlxU! 


djUx!! <tc.l_Ua j j_la ^ jU £fll LUl! aU j! (jj 4L_baiai s.U3! LjU jJxx> A -y Wl ^l g \a LjU! ja.! J (juajUai. (jjaxJ jjjJaj La ^UIaV! JJJJ U jU 

.ULj^c. U£ AEC Indu£try 'jLil lj U_%!!j 



Uja. *U3! ljU jlxx> U.Aa 1 (Jfla jil <JtU <^3 jxUj 4<JjjJ Jj-oS?! ULj 4 L_l^xj1 V L JC. j # jlx3 U.Wj U !U j£J J 4(^Jj3 (jlaxJ! ^glc. jU 

'U ^(FIVE - Ford Immersive Vehicle Environment) Uili ^jjU JU jjjU3!j 6jUx3!j U_%!! Ul_u> Jllaj ^jU jj£j jtj 

(<jjJUJ! (Jjj^alii]! ^uaj djUjL! jc. ciiU jJx-o <U»1a1j ^ji lj!jUuJ! tcllU Aj^Jtxl! jjj^ Ujjuj (^i jjjL Ujj! jJ! S.vU! Uaajuj! (ji3! ^jjJlL' 

(joxJ 4-fujUJ! Sj^W^!j Ljl_ia_jjj]! ^a!UU! jjc. 


^L<a jjc. (4j£ja3! gU) s-U] ( 54 UjlxL! jU! 
Aj£jL! (^U) (^i a_aaUU! ^uu.Vg 1! iVl v^-n^Vi'! 
(^^Jc. (J^-iudJ U 4,Wu ^aJJ j-oj (J-oC. ^J (jo j 
jjjudjj]!j ^aJoU-al]! (^i a^ Lc. jjjUUL!j jjjuJ_%L! 
U 13 j3!j >1! (Jjijj j! ti33 # <j£ jL! oU wJal! jjj 

Clash) lj jUall! (jiii ^_i jjjil! 4 U ^liu! <ji3! 
Clash) L_jjUaj3! UL£ jUj (Avoidance 
44 i 3 ii 3 !j lsUI! LU! jjj (Detection 

4UU3I ^alJaj 4 (_g.xxu.n3! / jL! ^aLal]! 4^jlUJ! 
CjLjU 4 jtxJUV! ^aLaj 4<jj£jJ! 4_aJtxL! j 
Ujjc.J 4^jjjj 3! <xJaj! 4tiljaU! 4(JJJ JJj3! (jj.Vu^i 

# <j£jL! Jih SUxL! a a ]\iV! j» 


II_uljliLu 

♦♦♦ i | ♦♦♦ 
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None Graphical Informa-) jj«J' jk^j (Graphical Information) ^jj^' jl*^ a £jLla ^ Jj ^La jjuII ‘-^jjj A ‘V 

CjUa-*jjl! ^l-laiLuj! jjc C1jU£ jaI! aU ^-iUi jiajc ^jj L—Lia> 4 jjLUa. jjU jl! ^^j^j (Jj 4 jjjjajl! wC1 j\jljjaII 44il l^I) jjS <-L (_£J^>I (JjjS (tioil 

# ^£-llc <JjujUa3I 6 j^-^VIj 

AUTODESK FUSION 360 (^Ujix* ^ 4^'^x>'i l-jL^Lj jjj».c>ii ijja FIVE ^ jjcl* 

Lgic Uj^j (juajL^ai! (JxilU (jL 3 ^J G\nunllj 4 m.Vig 1) J DjUixl! AcLL^ (jUaj jU. 

# LguJaxJ (J^V! ^icj! — *UJ! djUijl*-d A ,)x>’i g ’lx>' 


a'n, Wi ^lnaJjuj! ^ic <li! oUjuj! ^i! JiiJJ ^Ul! cIj! jjujjU! j-a jj-ixl! c^HUa jU Ujj! ^! Uljj j£l ^ j^» jII j>i <ia! jU! 4_jjUj -^a C5^ J jU c<ijiaJ! ^i 


# l_£ic L—LjUaJl (JjlaJ (^Ulj 6 jjJjuUllj Juujjj^Jlj 6jUxl! Jc.1 H*o jU *Ujl! CljUijlxua 



St 3 ,-) ^UjUI! UlLUiV! ^jUuJ! (J^Ua ^Uj jui Ajlc. jj^j ji U jlxj! ^±Ax^ail (JaxI s j^-aul! A\y ^jjII a ks\±a\\ cFusion360 ^Uijj (JLUJ! (Jjjxj ^ic 
cdjUua!jxl! tCjljUjuJ! (JiU aj^jjI£jUI CjU^jUIj jiixl! ^UJ ^-lajLuJ ja L^j£lj tjjjjl-iUlj! tCijUiUjjuiUI 4<JjUU! ^IjjVU (tionary Structures 
JaxJ *6 j^xxJ! ^IjjI! j^jAj ; (Product Design and Manufacturing) j ^ ^j' ^Uiail! ji^ jjULJ! 

CjUjjjjI! (^inl! (JjxjolJ! ^jj^aLa. ^c jjj Jj i.wu'l jaJ! J^c. -ixj ^iA xuajll <£jUauij ^(Parametric Design) UijUUuall ^Jc. ajlua ^\A xual 

UjI U>U>Jw A\ jjAiaaJ ^aAUa.! jLLdU ^Jxual Ua£ (ixj ^UjI! CIjU jlx-«a A ~\Aa\ CljUa-xi jj/djUuajuj ^U>» a Aa. jJ V (_^il! A-UuaUaJl ^Aj) 0 -oUjjI! (Ja.! j jua 

# UjUjUa>V!j (juajUuaaJ! ju> jj- 2 xl! U JJC.J 6 0 a>Ujjl! (jjofij jua (CAD) 


djUI-iajLuj! ^i Vi ^3 (_All ^jUalj-U! j ^»j (^i c**i^j" (jjlll! j jj jc. (JU-U! U1 ^juisUj 

djjUua! jaI! <c.Uuua JU jjjjUil!j Uuj-%!! j djUxI! <c.LLua ^ jU ^UjI! CjU jlxx> a jo x> j 
craE lamroN j^V) cjLc.Ujuj ^jjUu> 4 (cjj!jaJ! JjUjj djljllailU lucajij) JUl!j 
42thgilF ^ J^alo t((jUa. 4 j! ^Jc. .\nUi'l jx> ja. c'uaj (^jI!j) FM (j^! jaI! SjU) 
L^jIjL^o jjjlaj ^ Allyson Felix ^jjLaUjl! *U!ax 1 ! <Ljaj ^(Jijl!j dL/UualjAl! <c.LLaa) 
3D Uk-Liaj pLJI diU ja 4 ja.iL t tinkvlF vflrepuS mooZ ekiN gr^j^' j 
jjll!j <^£jl!j ^auaJ! ju> djjxU cj!jIloIjU jjc. UuaUl! c4*n^j Ujjj! ^Printing 

j|-jC.V! (^i LJ (JJ^aj C3 (^jl! (XJjJal jaI! ju> cilli JJC. j jLxjV' 4jjUj UuUa JJC. L^jLc.ULaj 

• LjLV' 



ojUxl! Ac.1 jj^aJ *Uj1! CjUjIx^ A_a.Jui ^ilaxuaua iaJJj! UlUal 

j) ^U! (j^lj cAjjujUuj'^I <JujCj^ 1! AjUulaJj 4 jjJjuJjl! Au_u«2j^i!j 
^ic (JuiLuj L^j! i Ca. ^i AjUc. ^UjI! CjUjIxj a j! j£Uj 
ic.Uuua ^j! ^Ijj! (^i ^aUjj i3 ^Ul! CjLjjiillj 0 j!jj 1! j* jj-ixl! 
Ac-Uua ^i dilx3 U£ ic.1 jj^al) oJ^J jjjjxUl ^U! CjIJ3x 1) (JjIUj 

# jjJjuJjllj Auoljj^ilj DjUxl! 

jjc. ^£j!j Uj^jUUj (jjCjjLual! ^jU. jjfLiill ^jc ij j! (^Uj 
# U& jj Uljjjujjal) ^gic ^ U ^l) (X3 jj ^3 (jjLail! A-aUuua 


W tf) f ^ M 4 i<jf 


♦•a®cf a* e-a-i- 


>( xjma. 11 i_a.jlU i£jUUlli 4^1 jU Ua.ju> 
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jgJhnlhljJ'il ^jujiJI j-bgJlcuib Jja jgxghm LlijiiJjLjlidjjjxaJ^ 

^JXJI 

aj-jjtLijg (JuijiJI L n lcnllg ^ui irhnl l ,jAojiII ijLujJill rLu ! aJLujjJI 

nihnll CjliilkJlg CjLibDilLi jigiliill 
^u^j-D j-jg5j’ g djjjiJI diJJI j_og ^julj a n^ j ill CiLj-ag CjLujIjdJI dId_dJ g 

<lj|j_pJI JiLug jjjAjJ 3agn ^jujx 

j_i£ ji mj lnnl lg jjuaLiJI aJxLjji) (julJajiLjjill <_a3_dij’: djDLuiJI (_al3_d)l 
Cj|_DgJjLDd_J3Jii Jg_3n nl j'Snl lj hillCjLnjga_dj£D(jiJxI J_hgJI 
3JLJL.’ii illg n .imriill .nj lnrl l rlhn nj Viinll t’ili Trtn nll L^h rljjJI 

djldiJI ( a_jdj£Jlll n rh i rln^ jj_uJLlj’ (jl_Lc 3lj_dlll d3 _CLjJ_D J_l£ pJj 

gl ajJj£_ujjJlg djjbill rdjiuJdjjJI n rhi ljin j_ij£j’lc t j l nhi nll ( djldJlg 
pbdj’-ujill jjlgdi t_d_ij£jJI ( jjjlgdll Ljbaj_ujl ( ^_cLcjJI Lj_i3aj’ JiLd J_d 
c l hnl l h rhc jl mh/i jhj^n j ighi ^ji lc jihci i .n 1 3Jh .JAJ a^LuoJI ^jLa 
(jid p3j_ujjJI J-jJdj’ (jid (Jd Ijij-uJ I_dd djjaj’ ajjj gl CiLujiD <( jLj|jD J_d 
d_iaLijl £_djg (ji-Dgdll ^dLiJI jLd t j l nhi nll nnrh l .un a3Lj ( a_cljjall 

rLujjil I ^Lbdj JjJ-d LcJ I 
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